City University of New York (CUNY)

CUNY Academic Works
Dissertations, Theses, and Capstone Projects

CUNY Graduate Center

6-2016

Effects of Two Prereading Activities on Comprehending Science
Text: Reading Abridged Text and Learning Vocabulary Words
Audrey J. Fowler
Graduate Center, City University of New York

How does access to this work benefit you? Let us know!
More information about this work at: https://academicworks.cuny.edu/gc_etds/1290
Discover additional works at: https://academicworks.cuny.edu
This work is made publicly available by the City University of New York (CUNY).
Contact: AcademicWorks@cuny.edu

i

EFFECTS OF TWO PREREADING ACTIVITIES ON COMPREHENDING SCIENCE TEXT:
READING ABRIDGED TEXT AND LEARNING VOCABULARY WORDS
by
AUDREY J. FOWLER

A dissertation submitted to the Graduate Faculty in Educational Psychology in partial fulfillment
of the requirements for the degree of Doctor of Philosophy, The City University of New York

2016

ii

2016
AUDREY J. FOWLER
Some rights reserved.
This work is licensed under a Creative Commons
Attribution 4.0 United States License.
http://creativecommons.org/licenses/by/4.0/

iii
EFFECTS OF TWO PREREADING ACTIVITIES ON COMPREHENDING SCIENCE TEXT:
READING ABRIDGED TEXT AND LEARNING VOCABULARY WORDS
by
AUDREY J. FOWLER

This manuscript has been read and accepted for the Graduate Faculty in Educational
Psychology in satisfaction of the dissertation requirement for the degree of Doctor of
Philosophy.

Date

Linnea C. Ehri, Ph.D
Chair of Dissertation Committee

Date

Bruce D. Homer, Ph.D.
Executive Officer

Supervisory Committee:
Helen Leos Epstein Johnson, Ph.D.
Alpana Bhattacharya, Ph.D.
Lois Harris, Ph.D.

THE CITY UNIVERSITY OF NEW YORK

iv
Abstract
EFFECTS OF TWO PREREADING ACTIVITIES ON COMPREHENDING SCIENCE TEXT:
READING ABRIDGED TEXT AND LEARNING VOCABULARY WORDS
by
AUDREY J. FOWLER
Advisor: Linnea C. Ehri, Ph.D.
The present study examined the effects of two prereading activities designed to improve fifthgrade students’ vocabulary learning and comprehension of science textbook content containing
those words. Ninety-three fifth grade students participated in this study. The prereading activities
consisted of students reading an abridged version of the text or receiving instruction on
vocabulary words drawn from the text before reading the full text once. Students receiving these
treatments were compared to a control condition in which students reread the full text passage
twice but did not receive any prereading treatment. Students were grouped by reading ability
levels into above average, average, and below average readers. ANOVAs confirmed that the
treatment/control groups did not differ on any of the pretests. ANOVAs were performed to
examine the effects of the prereading treatments on measures of students’ vocabulary learning
and reading comprehension of the science text. Results showed that students in the vocabulary
training condition and the abridged text condition performed similarly in defining the vocabulary
words and generating sentences containing the words, and both groups outperformed the control
group on these measures. In addition, the vocabulary trained group outperformed the other two
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groups on a prompted recall measure of text comprehension. Treatment effects conditioned by
reader ability were found on the sentence generation measure. The difference favoring the
vocabulary group over the control group was evident for above-average and average readers but
not for below average readers. The difference favoring the abridged group over the control group
was evident for average and below average readers but not for above average readers. Students in
the abridged text condition performed similarly across all reading levels, whereas students in the
vocabulary and the control conditions differed across reading levels, with performance declining
linearly as reading level declined. Better readers outperformed poorer readers on all the
vocabulary measures and all but one of the reading comprehension measures. Results of this
study suggest that having students read an abridged version of a difficult science text can help
students learn vocabulary words in the text. Teaching students vocabulary words contained in a
difficult science text prior to reading the text can help students learn the vocabulary words and
improve their comprehension of the text.
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CHAPTER I
Introduction
The goal of science education is to develop scientific proficiency within a nation’s
citizenry (National Research Council (NRC), 2007). In the United States of America (USA), and
in many of the more economically developed countries (MEDC), there is a growing emphasis for
all school-aged children to become literate in the language of science before graduation from
high school (Liu, 2009), because of its positive effect on economic development (Laugksch,
2000; Webb, 2009; Pearson, Moje, & Greenleaf, 2010) and improved quality of life (Holbrook &
Rannikmae, 2009) (NRC, 1996). Science textbooks play an important role in accomplishing this
goal (Graesser, León & Otero, 2002).
Science textbooks are one of the primary means used to share scientific knowledge with
members of learning communities outside of the professional science community, such as K-12,
college, and university students. Since science textbooks provide a large content base for the
technical vocabulary and explanations of science concepts (Yager, 1983), it makes them
supportive tools for note-taking (McCullagh & Jarman, 2009) and great reference tools to
support and enhance academic learning. The material written in science textbooks also provides
a rich source of the specific syntactic and discourse structures associated with the style of writing
used in the science community (Goldman & Bizanz, 2002), institutions of higher learning, and in
several areas of society, such as the workplace and the military (Williamson, 2008).
Nevertheless, a formidable challenge facing students in the science classroom is that
many students are unable to read and comprehend the science textbook successfully. This
difficulty is also apparent with younger children. The richness and complexity of the English
scientific vocabulary makes the science textbook difficult for students to master (Herr, 2008).
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The use of classical Latin and Greek roots, of prefixes and suffixes that scientists use to name
theories, concepts, and inventions present a challenge for younger students who are unfamiliar
with these terms. Verbose descriptions of abstract subject matter (van den Broek, 2010) and
limited exposure to text structures (Englert & Hiebert, 1984) also make reading and
comprehending the science textbook a challenge.
Beginning in the upper elementary grades, textbooks become one of the more important
resources that students utilize in school. By the sixth grade, approximately 75% of texts used in
the classroom to teach core subject areas (e.g., science, social studies, and mathematics) are
expository text (Yildirim, Tildiz, & Ates, 2011). Although schools, colleges, and universities rely
on textbook reading as a main component (van den Broek, 2010) to supplement the broader
coursework, not all students are sufficiently prepared to comprehend and utilize the textbook
successfully to meet their learning goals. Additional challenges to successful textbook
comprehension include the appearance of irrelevant or distracting information (Garner et. al,
1989) included in the text, and the extensive use of nominalizations, which is the conversion of
entire sentences into phrases that are then embedded into other sentences (Snow, 2010). These
text elements, also referred to in the research literature as “inconsiderate text” (Armbruster &
Anderson, 1984) make comprehending the science textbook a challenge in both cognition and
motivation for many students (Oakhill & Cain, 2007).
While these challenges exist, developing a proficiency in reading the science textbook is
in students’ best interest (Bryce, 2011). Science education research suggests that different
curricular approaches (i.e. activities-oriented curricula vs. content-based textbook curricula) are
likely to have different implications for learners (Mastropieri & Scruggs, 1994). For example, a
content-based textbook curriculum conveys science content through reading and interpretation of
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the printed word. It also places a stronger emphasis on vocabulary learning and factual recall. In
contrast, an activities oriented curriculum focuses on developing science process skills by
engaging in experiences that lead to learning through the activity. Although an activities-oriented
curriculum is fun and interesting, this type of curriculum does not provide an explicit focus on
the important ideas, nor provide appropriate evidence of learning. In contrast, the content in the
textbook curriculum can be extensive, covering many topics throughout the school year.
However, the textbook curriculum provides a range of written material organized in one
inclusive volume that students can use to supplement their knowledge of science and support the
activities-oriented curriculum (Cervetti et. al, 2009). Both approaches are needed to develop
scientific literacy.
In view of the prominence of reading comprehension research, several studies have
investigated the influence of textbook modification techniques, vocabulary, and strategies
instruction to improve students’ reading comprehension of expository science text. Students’
comprehension can be improved with supports, such as adapted or modified text (e.g. Horton,
Lovitt, & Christensen, 1991; Lovitt & Horton, 1994; Mastropieri & Scruggs, 1992; Mayer et al.,
1996), direct instruction of vocabulary (Taboada & Rutherford, 2011; Seifert & Espin, 2012) and
strategies instruction, such as text reprocessing (Haenggi & Perfetti, 1992), also referred to in the
research literature as rereading (Millis, Simon, & TenBroek, 1998; Rawson, Dunlowsky, &
Thiede, 2000; Millis & King, 2001; Stine-Morrow et. al, 2004; Verkoeijen, Rikers, & Ozsoy,
2007). These are effective approaches to facilitate reading comprehension of expository science
text. While many of the aforementioned studies focused on ways to improve students’ reading
comprehension of science text, much of this research focused on assessing secondary and college
level students, students with learning disabilities, or English language learners. Few studies have
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investigated the influence of abridged text and vocabulary instruction on improving elementary
students’ reading comprehension of science textbook content. Further, since textbook content is
inherently challenging due in part to the language and structure of the text, as well as the degree
of students’ language proficiency, textbook passages may often measure at a higher readability
level above that of students’ present reading level. Few investigations have focused on how to
make difficult science textbook passages more accessible to elementary school students.
Therefore, the purpose of this study was to investigate plausible forms of reading instruction that
are theoretically based and can improve elementary students’ comprehension of the science
textbook. These interventions must also be practical approaches that can be applied with relative
ease in the science classroom for elementary school students.
Previous research on reading comprehension guided the development of the treatments
used in this study. Techniques and strategies from earlier research are revisited, expanded upon,
and applied to a new target population. Abridged text and vocabulary training are the targets of
the treatments. The purpose of the abridged text treatment was to familiarize students with the
content of the passage and help them gain a macro-level understanding of the text, defined as the
macrostructure or main idea. The vocabulary training treatment familiarized students with
critical terms and definitions that were needed for improved comprehension of the science text.
The full-text rereading condition served as the control condition.
While we believe that elementary school students are capable of independently reading
and comprehending the science information contained in the grade-level textbook, many students
may need additional instructional support to help them process science textbook content.
Depending on students’ individual reading ability (e.g. reading rate, vocabulary knowledge,
decoding ability), instructional reading interventions may facilitate different outcomes in
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comprehension. Three questions to determine which type of support is better suited for fifthgrade students were the focus of this study.
Research Question 1. Will students who are exposed to prereading activities that involve
either reading an abridged version of a science text or studying the critical vocabulary words of
the text, comprehend the science text better than students who read the science text twice?
Research Question 2. Will students who receive vocabulary word pre-training
comprehend the science text better than students who receive abridged text pre-training?
Research Question 3. Will students who differ in reading ability benefit from the
prereading activities in learning vocabulary words and comprehending the science text compared
to students differing in reading ability who do not receive prereading activities?
Duke (2000) suggests that genre specific learning can proceed from experience with
genre specific text. Without specific training, students may continue to find textbooks
challenging to read (Fang, 2008; Ramsay, Sperling, & Dornisch, 2010). Students’ vocabulary
knowledge of the key science terms used in the text can be improved with explicit vocabulary
instruction (Seifert & Espin, 2012). Modification techniques, such as text summaries, study
guides, and abridged text may also provide supports to help students succeed in attaining the
“gist” of textbook passages, prime students for deeper levels of comprehension, and improve
students’ scientific literacy.
Children in the fifth-grade are the main focus in this study. By the end of the fifth grade,
students in US schools are expected to read complex text fluently and demonstrate good
comprehension. However, approximately only 10% of school-aged children actually achieve
age-appropriate levels of reading accuracy (Nation, Snowling, & Clarke, 2007),. By the sixth
grade, almost 75% of texts used in the classroom are expository text (Yildirim, Tildiz, & Ates,
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2011), of which much of the information from the core subjects (e.g., science, social studies, and
mathematics) come from textbooks. Research that focused on treatments for this population of
students was difficult to find. Therefore, in this study, we sought to examine how well fifth-grade
students’ might perform in reading and comprehending the science textbook with and without
supports.
The reading treatments developed for this study were expected to be effective because
they are grounded in Construction Integration theory (Kintsch & van Dijk, 1978) and prior
research in this area. It was hypothesized that reading a more coherent text (abridged text) before
reading a lower coherence text (full text) would enable fifth-grade students to form more
accurate mental representations of the low coherence text. Reading the more coherent text first
would help students better access the microstructures and macrostructures of the text before
engaging in reading the challenging, less-coherent version of the same text. Also, familiarizing
students with the meanings of the critical science terms prior to having students read the science
text should improve students’ vocabulary learning and overall comprehension of the science text.
Hypotheses:
Hypothesis 1. Students who study the meanings of vocabulary words contained in a
science text prior to reading the full text will learn word meanings and comprehend
the full text better than students who read the full text twice.
Hypothesis 2. Students who are given an abridged version of a science text before
they read the full text will learn word meanings and comprehend the full text better
than students who read the full text twice.
Hypothesis 3. Students who differ in reading ability will benefit more from the
prereading activities in learning vocabulary words and comprehending the science

7
text than students who differ in reading ability and do not receive prereading
activities.
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CHAPTER II
Literature Review
The crisis in education has both an immediate and a future aspect. The immediate problem is one
of closing the gap between the wealth of scientific achievement and the poverty of scientific
literacy in America. There is also the problem of developing a program of education suitable for
the probabilities of the future. This requires an educational plan that prepares young people to
expect change and to meet change without shock, fear, or anxieties. Progress in science and
technology has reached the place where their future is dependent upon an education that is
appropriate for meeting the challenges of an emerging scientific revolution. (Hurd, 1958, p. 14)

Scientific Literacy
For over 50 years, reforms in science education have centered on improving students’
scientific literacy (Hurd, 1958). Much discussion amongst researchers has revolved around the
definition of this term. Variations have appeared in multiple research and reform documents (e.g.
AAAS, 1989; OECD, 2007; NRC, 1996; 2007). According to the research literature, a
scientifically literate individual is one who is aware that science, mathematics, and technology
are interdependent human enterprises, each exhibiting its own strengths and weaknesses. A
scientifically literate individual is familiar with the natural world, understands key concepts and
principles of science, and uses this knowledge to address both personal and societal issues
(AAAS). Scientific literacy consists of knowledge and understanding of scientific concepts,
which are needed to understand certain phenomena; the scientific processes, which are centered
on the individuals’ ability to acquire, interpret and act upon evidence; and the scientific
situations, selected mainly from everyday life in which the individual participates (OECD).
The National Research Council (NRC, 2007) uses the term scientific proficiency instead
of the term scientific literacy and describes scientific proficiency as a four-strand system that
addresses the knowledge and skills that individuals must acquire to be considered fully proficient
in science. According to the NRC, a scientifically proficient individual must know, use, and be
able to interpret scientific explanations of nature; generate and evaluate scientific evidence and
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explanations; understand the nature and development of scientific knowledge; and participate
productively in scientific practices and discourse. (See Laugksch (2000) for a more extensive
conceptual overview.)
The NRC’s (2007) description of scientific proficiency is a more detailed account of the
expectations for a nation’s citizenry. Even though the four strands of scientific proficiency are
interwoven and the advancement of one supports the advancement of others, the last strand of
productive participation in scientific discourse is of particular relevance to this study. Any nation
that is determined to develop scientific literacy and / or proficiency within its citizenry must
incorporate several key components into its science education system and “develop a program of
education suitable for the probabilities of the future” (Hurd, 1958). Instruction that is oriented
towards developing and achieving scientific literacy must include appropriate means by which
the nation’s citizenry can acquire science content knowledge, apply deductive reasoning and
science inquiry skills, build knowledge of scientific procedure, and effectively use scientific
discourse. Language plays a key role in learner achievement in each of these areas, so therefore
the language and literacy aspect of scientific literacy should not be ignored (Osbourne, 2002;
Webb, 2009).
In the United States, there is an increasing concern about the literacy skills of students
and the general literacy skills of the adult population. Findings from the National Assessment of
Adult Literacy (NAAL, 2003) revealed that approximately 43% of the English speaking adult
population (roughly 93 million individuals) performed at or below basic level in prose literacy
(see Figure 1).
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Figure 1. Number of Adults in Each Prose Literacy Level, NAAL (2003)

Prose Literacy





Below Basic: no more than the most simple and concrete literacy skills
Basic: can perform simple and everyday literacy activities
Intermediate: can perform moderately challenging literacy activities
Proficient: can perform complex and challenging literacy activities

According to the NAAL, prose literacy refers to the knowledge and skills needed to
search, comprehend, and use information from continuous texts. Adults performing below basic
level range from being completely non-literate in English to having the ability to locate easily
identifiable information in text that is limited in length and familiar to the reader, whereas adults
performing at basic level are able to read and understand information in similar short text. The
distinction here is in the individual’s ability to either locate easily, identifiable information in
text that is familiar to the reader or read and understand this information. This is in contrast to an
approximated 13% of the US adult population performing at the proficient level, which is
defined as having the ability to read lengthy, complex and abstract prose, as well as being able to
synthesize this information and make complex inferences. Examples of lengthy, complex, and
abstract prose include editorials, news stories, brochures, and instructional materials, which are
each genre of expository text (Goldman & Bisanz, 2002).
The NAAL (2003) finding is pertinent, as it relates to the depth of scientific literacy
achieved by the general adult population in the United States. Miller (2010) estimates that 28%
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of American adults currently qualify as being scientifically literate. This is an increase from an
approximated 10% during the 1980s. Calls for reforms in science education and instruction
during that time (e.g. textbook reform, science for all students’ initiative, and activity-based
curricula) may have had some impact in improving scientific literacy in the US population.
While the proportion of scientifically literate adults in the United States is slighter higher than
that of adult populations in Europe or Japan, the fact that almost 70% of the US population is
unable to read and comprehend scientific text that is written for public consumption is
staggering.
Osbourne (2007) posits that science provides the best explanations of the material world.
These explanations have helped rid society of myriad diseases and have helped to build the
structures that permeate contemporary life. It is also the knowledge generated through science
that will help society meet the challenges posed by our growing world populations. Recent
review documents (e.g. Liu, 2009; Robinson, 2008) have also called for changes to educational
policy in light of the landscape of a new “flat” world (Friedman, 2005). A considerable change in
the way nations transmit and apply information has opened the doors to establishing global
economies in unprecedented ways. As a result, a rallying cry for not only a scientifically literate
citizenry, but also for the development of “twenty-first century literacy skills” within the
citizenry now shapes the educational landscape (Westby & Torres-Velasquez, 1999).
The literacy demands considered acceptable by society’s standards for the working class
in earlier decades are vastly different from the literacy demands of the present-day. In the past, a
proof of literacy was the ability for an individual to affix his name to a legal document. It was
not until the Industrial Revolution, when books became affordable for the public that the
definition of a literate citizen evolved. Until then, only the smallest percentage of society, the
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wealthiest of individuals and the clergy, had access to the materials needed for higher levels of
literacy and learning. Interestingly, the depth and breadth of scientific knowledge available to
humankind at that time was also not as extensive as it is presently. Prior to the Industrial
Revolution, it was possible for an individual to comprehend the whole body of scientific
knowledge (Clough, 2011). Following the Industrial Revolution, the depth and breadth of
scientific knowledge expanded, such that specialization in the various fields of science is
necessary. Not only has the definition of a literate citizen evolved, but also the depth and breadth
of knowledge in science has increased voluminously.
With the changing needs of society and the considerable number of discoveries that have
arisen with the advancement of knowledge and the development of assorted technologies (e.g.
virus vaccines, automation, electronics, micro-computers, Internet), basic literacy is no longer
sufficient to meet the present needs of society and the demands of our expanding global
economies (Westby & Torres-Velasquez, 1999). Twenty-first century citizens must develop
“twenty-first century” literacy skills. These include the development of critical literacy and
dynamic literacy. Critical literacy is defined as the ability to move beyond literal meanings, to
interpret texts, and to use writing for more than recording purposes; and dynamic literacy is
defined as the ability to use cumulative reference across texts and to acquire and use knowledge
over time. Both of these literacies, arguably, lie within the proficient level of literacy described
by the NAAL (2003), as well as within the scope of the types of literacy, described by Miller
(2010), that a scientifically literate citizen should possess.
The ability for a nation’s citizenry to read and comprehend scientific material, be it in the
form of published online material provided to the general public, the science manual, textbook or
workbook provided to the science student, the academic journal provided to the science
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specialist, and so forth, is necessary to support and advance each citizen’s scientific literacy. The
tasks associated with developing a sound scientific literacy include not only the development of
science inquiry skills and proficiency in science writing, but also adequate reading
comprehension. These combined attributes make for a well-developed and scientifically literate
individual. As it is with literacy, scientific literacy must be fostered with appropriate material,
regulated practice, and developed over time. In the current study, research in reading
comprehension was incorporated and applied to identify ways to improve and or facilitate
scientific literacy.
Science Education
Prior to its standardization in the 1890s, science education was not a formal part of the
US school curriculum. US colleges were not yet attuned to the practical importance of science
education. Instruction in the humanities was the dominant course of study (DeBoer, 2000).
However, U.S. secondary schools and institutes of higher learning faced a growing dilemma.
This was the inability of schools to provide what was considered “useful” education (i.e. courses
in science, political economy, and vocational-specialized training) that would benefit the
changing needs of society. Negative public sentiment and growing dissatisfaction with US
colleges and secondary schools brought about changes in the school curriculum.
The National Education Association (NEA, 1893), commissioned a taskforce to address
the issue of reforming the curriculum (Vasquez, 2006). The taskforce, also known as the
Committee of Ten, received feedback from 40 of 200 secondary schools surveyed. These 40
schools submitted relevant information pertaining to the subject areas taught in each school.
After reviewing the data, the NEA’s Committee of Ten appointed nine conference committees,
each consisting of 10 members, to address the areas lacking in the US schools’ curriculum
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(NEA, 1893). Three of the nine committees were devoted to the natural sciences and addressed
the subjects of 1) physics, astronomy, and chemistry; 2) natural history (biology, including
botany, zoology, and physiology); and 3) geography (physical geography, geology, and
meteorology). Eleven focus questions led the discussions for each of the nine conferences. These
questions included but were not limited to addressing the issues of the age in which each course
of science study should be introduced to students; the number of hours per week devoted to each
science course; best methods of teaching and testing for science achievement in each subject
area, extent to which each subject should be considered as a requirement for college admission;
and type of assessment to ascertain college readiness in science (i.e. a laboratory examination in
a scientific subject vs. a written examination on a text-book) (NEA, 1893).
The conference committees decided that a science approach that focused on “mental”
training and that withheld performance in science studies from consideration for college entrance
was appropriate. The Conference on Physics, Chemistry, and Astronomy strongly urged that
nature studies become an integral part of the elementary school curriculum, with a greater focus
on botany and zoology. The Conference on Geography recommended that a broad coverage of
the study of the earth, its environment, and inhabitants also occur at the elementary grade level,
with in-depth and specialized instruction provided in the upper grades when those topics would
be treated as separate sciences.
As for methods of instruction and practice, the committee members were of the opinion
that students should receive direct contact through experiments and practice using simple
instruments for physical measurements, also considered as an activities-oriented curriculum. The
final report issued by the NEA (1893) emphasized the necessity of scientific inquiry as a large
component of daily science instruction in the study of physics and chemistry. The report also
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strongly advocated that students maintain laboratory notebooks and that laboratory work “must
be conjoined with the study of a text-book,” now considered as a content-based textbook
curriculum.
While the Conference on Natural History unanimously agreed that the study of botany
and zoology be introduced at the elementary school level, they suggested the course of study for
these early lessons not make use of the science textbook. The Conference suggested an
association between the studies of 1) literature, 2) language, and 3) drawing, in addition to a
strong emphasis on use of the laboratory notebook. Students were expected to express in the
laboratory notebook their observations of the natural world “clearly and exactly in words, or by
drawings, in describing the objects they observe” (NEA, 1893). The use of textbooks was not
recommended at the elementary school level for the introduction to the studies of botany and
zoology. However, as students progressed through each grade level, an emphasis on conjoining
laboratory notebook work with the study of a textbook was strongly advocated.
The findings from the NEA (1893) represent a view of science education that is over 100
years old. Yet, the basic principles that underlie the decision made by the Committee of Ten are
still prevalent in US schools. Many public school systems do not make regular use of the science
textbook in the elementary grades. A literature-based curriculum remains prevalent. An activities
oriented curriculum is also favored over a textbook-based curriculum. While concepts in both
physical science and earth science are taught in the elementary grades, a greater emphasis on
teaching life science concepts exists. Each of these practices, arguably, limits younger students’
development and acquisition of the necessary skills and knowledge needed for their later school
endeavors when science textbook use becomes dominant and a greater breadth and depth of
science knowledge is needed for specialization. Remember now, in contrast to the period prior to
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the industrial revolution when an individual could know all science content, many new areas of
science have evolved. Yet, subject matter taught at the elementary school level remains mostly
unaltered.
Prior to the NEA (1893) report, textbooks were used in the elementary grades. Textbooks
were the curriculum, the course of study, the method, and the way that students learned (Rillero,
2010). Granted, at this time the study of science was not as “mainstream” as it is today and
teachers relied more heavily on the textbook to guide instruction. However, students in the
elementary grades were able to develop reading skills using their textbooks. During this time,
science was not taught as a separate subject; rather students were exposed to science text as a
core component of their reading instruction. Following the NEA report and the movement to
make reading instruction literature based, the majority of science content was removed from
students’ early textbooks and science was treated as an independent subject in the elementary
school curriculum. Historically, we can see that as science education became more popular,
additional courses in science were added to schools’ curricula. We are arguably now at a stage
where science education must evolve yet again. In our present day, we can attest that the depth
and breadth of scientific knowledge is vast. Science content is not easily contained in one book,
nor is it any longer possible for one individual to comprehend the whole body of scientific
knowledge. Therefore, to help younger students gain mastery and remain competitive, younger
students need more opportunities to familiarize themselves with the genre of text they will
heavily use in the later school years through to college and university.
Younger children can read and comprehend expository material. According to Duke
(2000), the development of genre-specific knowledge proceeds from experience with genrespecific text. Learners must have experience with particular genres in order to develop the ability
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to successfully read and write within those genres. As early as kindergarten, genre-specific
knowledge can be acquired. Duke and Kays (1998) examined kindergarten children’s knowledge
of information books before and after the children had been exposed to a large quantity of the
informational text genre. Receiving no explicit instruction or guidance, after three months of
exposure to only hearing the information-based picture books “read” aloud by their teachers,
kindergartener’s pretend readings of these books reflected the knowledge and characteristics of
the informational text genre. Students exhibited similar behaviors in academic speech,
mannerisms, and discussion of their books, as modeled by their teachers. Duke suggests that
genre development is possible even at young ages and that schools must provide students with
experience in the specific genres we wish for them to produce. If, as a society, we value textbook
use in our secondary schools, high schools, colleges, and universities, then students must have
adequate time and resources allocated to instruct them to read and comprehend this genre.
By the end of the fifth grade, students in US schools are expected to read complex text
fluently and with strong comprehension. Students are expected to read multiple genres and use
the different features from books to find information. Students are also expected to research
topics using a variety of sources, and be able to read and concentrate for long periods of time.
However, many children are unable to do so. According to Nation, Snowling, and Clarke (2007),
roughly 10% of school-aged children achieve age-appropriate levels of reading accuracy, but
also show considerable deficits in reading comprehension. What can be done to remedy this
situation? We suggest that by providing students with the opportunity to read various genres,
including those of expository text genres such as the textbook, they will be able to develop the
necessary stamina and skills needed to be successful in reading multiple forms of expository text.
Rather than removing the science textbook from the elementary grade curriculum or
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underutilizing this valuable resource, educators and researchers should work on identifying ways
to support students in the elementary grades to be successful readers of the science textbook. As
with other genres of text, the ability to read and comprehend the science textbook successfully
requires effortful and diligent practice over time, which can only be fostered with appropriate
material and regular practice.
Science education research has increased substantially during the last three decades (Duit,
2007). International monitoring studies, such as the Trends in International Mathematics and
Science Study (TIMSS) and the Program for International Student Assessment (PISA), have
revealed considerable deficits in science education globally. A result of these longitudinal studies
has been an outcry from the public sector to focus on reforms in science instruction. Studies that
can inform curriculum developers and guide the design of instructional approaches to improve
scientific literacy in the citizenry are what are needed.
Duit (2007) argues that many teachers and science educators possess a faulty
conceptualization regarding the content structure for instruction in science. Following a
reductionist model, teachers and science educators incorrectly believe that the content structure
used in science instruction should be simplified in order to meet students’ understanding. This
may or may not be true, considering that only an approximated 10% of students are reading at
grade level. Duit argues that rather than simplifying content for instruction, abstract science
knowledge should be embedded in various contexts. By doing so, children have more time to
develop strategies to deal with comprehending abstract text, since not all students need
simplified text.
Theoretical underpinnings in support of using the reductionist model suggest that
instruction should become more student-oriented with science texts selected to meet the needs of
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students as a priority (Williamson, 2008). By differentiating, not only the activities and products
that students produce, but also the texts students read, a student-oriented approach to learning in
science can be established with the needs of the learner set in the center. Studies that explore
ways to differentiate instructional approaches to meet the needs of individual learners or groups
of learners to read expository text with greater fluency and stronger comprehension are
beneficial. Studies, such as the present one, are needed to examine ways to improve younger
students’ reading comprehension of science textbook content, to build scientific knowledge, to
address issues of individual differences, and to promote the development of scientific literacy.
Science Textbooks
According to the National Reading Panel (2000) summary report, readers derive meaning
from text when they engage in intentional, problem solving processes and actively relate text
ideas to their background knowledge and experiences. However, research has shown that
textbook writing, in particular, is often limited or lacking in clarity of the underlying concepts
embedded in the text (Goldman & Bisanz, 2002) and coherence of text structures (Chambliss &
Calfee, 1989). One criticism leveled against textbook writers is their inability to provide
sufficient cues in textbook explanations. These cues are necessary for readers to create adequate
representations of the material (Graesser, León, & Otero, 2002). Another criticism is a lack of
coherence in the text structure. Structures that are more coherent [Coherence refers to the extent
to which connections around ideas conveyed in the text are made explicit (Graesser, McNamara,
Louwerse, & Cai, 2004; Ulijn & Salager-Meyer, 1998)] can improve recall and enhance
comprehension (Kintsch & Yarbourough, 1982). Another problem lies in the mismatch between
readers’ background knowledge (e.g. vocabulary knowledge) and that assumed by the text. Thus,
the presence of fewer cues and limited coherency together with the individual differences readers

20
bring with them to the text may combine to make it difficult for readers to engage in the
intentional, problem solving thinking processes needed for deep levels of comprehension. Text
clarity, text coherence, and background knowledge are further considered.
Textbook clarity. Differences in comprehension may result from differences in the way
textbook material is presented. Schwanenflugel and Shoben (1983) conducted a study to
determine whether the presence of context affects how readers process concrete and abstract
material. The researchers found that without an established context, readers took longer to read
abstract materials than concrete materials. The same was found to be true for lexical decisions
pertaining to abstract words when compared with concrete words (e.g. words such as integral
system vs. black and white puppy). Therefore, making abstract material more accessible may
help to narrow the differences in comprehension and lead to better student performance.
Sadoski, Goetz, and Fritz (1993) investigated whether concrete language is better
comprehended and integrated into memory than abstract language. They found concreteness to
be the best predictor of both comprehension and recall. While holding familiarity of the concepts
constant, participants reported concrete sentences to be more interesting and comprehensible
than abstract sentences. Abstract material was recalled far less than concrete material. The
researchers suggest that studies in text design should consider theories that include the
contribution of concreteness. However, the researchers suggest that it is perhaps not the concrete
information that limits readers’ comprehension of expository text, but rather readers may attend
to the naturally comprehensible and memorable parts of the text – the parts that make the most
sense to them, which in turn affects student performance. It would seem likely that concrete
material is better remembered and cued for recall. Therefore, the researchers argue that vivid
information should be more available in expository text.
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In the current study, the foregoing findings were applied in designing one of the
experimental treatments to facilitate comprehension of science text. Students were provided with
an abridged text to read before they read the full text. The abridged text was expected to make
the content more concrete. It was written to contain central information without extraneous
details. This first reading would enable readers to process the more pertinent information and
build a clearer representation of the basic ideas in memory. This would guide and enrich
readers’ comprehension when they read the full text, revisited the main ideas, and incorporated
the details.
Paivio’s (1971a) dual coding theory may explain why concrete material may be more
easily remembered and cued for recall. According to dual coding theory, information is mentally
stored by two codes, the verbal (linguistic) code and the non-verbal (imaginal) code. Information
stored through both systems is better encoded in memory than information stored through only
one code. Information encoded by both systems produces a stronger memory trace (Sadoski,
Goetz, & Fritz, 1993) that results in a stronger mental representation of the verbal data.
Typically, concrete data is more completely represented in memory because it is encoded by
both systems, which results in better learning, recall, and comprehension of information.
Abstract data, on the other hand, is typically stored using only one system, the verbal system,
since an adequate mental image usually cannot be construed. This issue may be more detrimental
for younger students who have considerably less vocabulary knowledge than older students do.
One possible means to address this issue is to take advantage of the link between vocabulary
knowledge and comprehension. By familiarizing students with the more technical and abstract
terms prior to their reading a difficult science text, we expected that this would help students
create mental representations of the terms and improve students’ reading comprehension. In the
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current study, this was examined by providing one group of students with vocabulary training.
These participants received direct instruction of the key vocabulary terms prior to reading the
science text.
In a series of four experiments, Sadoski, Goetz, & Fritz (1993) compared dual coding
theory to propositionally-based schema theory in an effort to determine whether prior content
knowledge (content familiarity) might contribute to building a mental representation of text and
hence facilitate reading comprehension of expository material. The underlying premise of
schema activation is that schemata should serve to facilitate comprehension of the text regardless
of whether the content of the text is abstract or concrete. Content familiarity should best predict
comprehension and recall. In contrast, dual coding theory predicts that concreteness should better
predict comprehension and recall because two forms of mental representation (language and
imagery) are available for processing information. The researchers found that the four
experiments were supportive of dual coding theory.
Concreteness was manipulated for text units that ranged from sentences to paragraphs of
varying lengths. Concreteness was found to be the best predictor of comprehensibility.
Immediate and delayed recall of sentences and paragraphs of varying lengths revealed that the
abstract information was recalled less than the concrete information. The researchers found that
content familiarity was not significantly related to comprehensibility. They suggested that
introducing more content that is concrete would improve the comprehensibility of expository
text. This supports the idea that concrete text may be better suited to support students’
comprehension of expository text. Information that is presented to the reader in a more concrete
format may allow readers to recall the information more readily and correctly respond to
questions that assess comprehension.
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Textbook coherence. Another method to improve textbook writing is to increase the text
coherence by making explicit the interconnections between text elements that are implicit
(Britton & Gulgoz, 1991). Revisions to the text using a greater coherence model may lead to the
development of better memory for the information contained in the text (Britton, Van Dusen,
Gulgoz, & Glynn, 1989), especially for poorer comprehenders (Linderholm et al., 2000) and low
prior-knowledge readers (McNamara, 2001).
McNamara et al. (1996) investigated the effects of text coherence on junior high school
students’ comprehension of biology text. Three versions of a biology text were used in which
students read either a 1 ½ page low coherence text, a revised two-page version of the low
coherence text that contained more interconnections between the content units, or a four-page
expanded version of the low coherence text that included lengthy discussions of the content.
Students’ comprehension was assessed using three types of questions: text-based, inference, and
non-text questions that dealt with information that was not included in the text but was related to
the content. Text base questions tapped into students’ recall of the content, whereas inference
and non-text questions tapped into the situation model, which assessed readers’ ability to
integrate the text with readers’ prior knowledge. A main effect was observed for text condition.
Students in the revised text condition outperformed students in the original text and the expanded
text conditions on measures of text recall, but not for questions that tapped into the situation
model.
McNamara et al (1996) also assessed the effects of prior knowledge and text coherence
on students’ comprehension of science text. Global and local coherence were manipulated with
four versions of the same text. Students read and reread one version of the text and were assessed
using four types of questions designed to tap into the text base or the situation model. As
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expected, students with high prior knowledge outperformed students with low prior knowledge
in each of the treatment conditions. More notably however, an interaction between question type
and global coherence was observed. Students who had read texts with an explicit macrostructure
answered text based questions more accurately than students who had read low global coherence
texts.
Lastly, in a study with undergraduate students, McNamara (2001) assessed the effects of
reading a high coherence or a low coherence text twice or both the high coherence and low
coherence text in one or the other order. Students’ were again assessed for overall learning using
questions that targeted specific recall of the text base and open-ended inference and problem
solving questions that targeted the situation model. Findings showed that high prior knowledge
students who had read the low coherence text, followed by the high coherence text benefited
more from reading the low-coherence text first. These students outperformed low prior
knowledge students who had received the same treatment. While an advantage was observed for
all low prior knowledge students who reread the same text, regardless of coherence level or text
order, these students benefitted more from reading the high coherence text.
The findings from these studies are relevant to the current study for several reasons. The
revised text (McNamara et al., 1996) and the high coherence text (McNamara, 2001) that
exposed more of the macrostructure to the readers are comparable to the abridged text condition
of the present study. McNamara and colleagues observed that middle school students who were
provided with text in which the macrostructure of the text was made more explicit performed
better on measures of recall than students in either the low text coherence or expanded text
coherence conditions. A similar finding was observed with undergraduate students. Improving
the text readability level by making the text base more coherent helped low prior knowledge
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readers recall more of the text base. These readers were able to acquire more of the missing
content knowledge needed for comprehension. Rather than focusing on inference generation and
problem solving at first, the easier to read, high coherence text supplemented readers’
understanding of the topic.
One notable difference between the studies conducted by McNamara and colleagues’ and
the current study pertains to the length and the readability level of the high coherence text. As
expected, the text revisions made by McNamara and colleagues resulted in much lengthier text
for which readers were required to parse through and maintain mental models over a longer
period of time. In particular, in the middle school study, we can see that students who read the
four-page expanded version of the low coherence text did not perform as well as students who
read the two-page revised version of the low coherence text. Even though the text coherence
level improved for both alternate versions of the original low coherence text, readers performed
better with the text that had increased text coherence, but contained fewer details. Based upon
this finding, the text revisions made in the abridged text condition for this study were crafted to
produce a text that had improved coherence and increased readability, but that was not too
lengthy. This was evident through the text analyses, which placed the abridged text
approximately at a seventh grade reading level, which was comparable to the full text that also
was assessed at a mid-seventh grade reading level.
Considering that approximately 10% of school-aged children achieve age-appropriate
levels of reading accuracy (Nation, Snowling, & Clarke, 2007), providing students who have
limited background knowledge with an abridged version of science text may help students gain
the knowledge they need to develop deeper levels of comprehension. The abridged text may
specifically address some students’ need for a greater coherence text, while still allowing
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students to gain practice reading complex text in the science textbook genre and develop
awareness and capacity to use textbooks as a relevant source for learning.
While there are some benefits to utilizing greater coherence text, there are several
drawbacks to consider since not all readers gain the same benefits. A more coherent text usually
results in an increase in text length, which may not benefit all readers. An increase in text length
may frustrate some students and negatively affect reader motivation (Oakhill & Cain, 2007).
Longer text may place additional cognitive demands on processing, as it may require some
readers to decode more words, which may limit readers’ ability to form appropriate mental
models or maintain adequate and coherent representations of the text over an extended period. A
more coherent text may also reduce readers’ inference generating behaviors. This may be more
detrimental for readers with greater prior knowledge of the topic and above average reading
ability.
According to Kintsch (1990), the ability to generate inferences during the act of reading
demonstrates that readers are actively processing text and striving to make meaning by
connecting various text components with prior knowledge to develop deeper levels of
comprehension. Since the ability to make inferences and solve problems are linked to the
reader’s ability to learn from expository text, a lack of inference making may mean that readers
are not as engaged in deeply processing text, which may affect overall comprehension.
McNamara and colleagues found that high prior knowledge readers benefited more from reading
low coherence text, rather than high coherence text. High prior knowledge readers were able to
respond correctly to a greater number of comprehension questions that accessed the situation
model. Therefore, text coherence levels may serve different purposes for different types of
readers. High prior knowledge readers may be significantly limited with high coherence text.
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These readers may find the readability of a greater coherence text unchallenging and lose interest
with the text. These readers’ may have fewer opportunities to engage actively in predictive and
explanatory inference making behaviors (Irwin & Pulver, 1984; Stine-Morrow et. al, 2004), to
apply concepts for problem solving to new situations, and to use other cognitive strategies to
facilitate deeper levels of comprehension (Graesser, Millis, & Zwaan, 1997). In contrast, low
prior knowledge readers who have limited background knowledge may find the high coherence
text quite helpful.
Since the expository text in the science textbook, by its very nature, contains numerous
low frequency and or abstract terms, these terms and concepts may be unfamiliar to many
students. Having students practice with a greater coherence text first may help to offset deficits
in vocabulary content knowledge, as well as reading ability. We expected that by making the
macrostructure more explicit through abridging the text, students would be able to better access
both the text base and the situation model.
The reading interventions developed for this study addressed the issues of clarity and
coherence in science text and fifth-grade readers’ ability to comprehend this text. These
treatments were compared: An abridged text condition in which extraneous details were removed
from the text; a vocabulary training condition that explicitly taught the students the key
vocabulary terms prior to reading the text; and a full text rereading condition in which students
read twice an unaltered text that included all of the text details provided by the publishers. The
question of interest for this study was whether allowing the students to focus on the main ideas,
without becoming distracted by extraneous details during the first reading of the science text
would improve fifth-grade students’ comprehension more than processing the additional details
during both readings of the text. Although the more elaborate full text provided more
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explanatory details, these additional details were expected to interfere with readers’ grasp of the
main concepts and ideas presented in the full text.
Text Comprehension Theory
Comprehension is the goal of reading. Yet it remains a most elusive, mysterious, and
complicated part of reading. The assumption that children, having mastered the basics of reading
(e.g. phonological awareness, decoding, fluency, sight-word vocabulary) will automatically
acquire the ability to comprehend text is no longer a widely accepted belief. Research conducted
over the past thirty or so years provides a better understanding of what is actually involved in the
hidden processes of text comprehension.
A central component of text comprehension is the identification of semantic connections
between the various units of information in the text, and between this information and readers’
background knowledge or knowledge acquired from earlier sections of the text (van den Broek,
Rapp, & Kendeou, 2005). Two views of text processing have been proposed: memory-based
processes and constructionist processes. According to the memory-based processing approach,
information from the text or another informational source activates readers’ knowledge base and
automatically pulls information surrounding the concept or idea encountered during the current
reading cycle (Gerrig & McKoon, 1998). Memory-based processing is generally described as
passive and automatic, as it involves little to no influence or strategy to facilitate comprehension.
In contrast, the constructionist view of text processing suggests that readers’ explicit and
implicit goals and standards for reading are engaged as readers actively attempt to reconcile
discrepancies in their understanding. Readers use information from prior sections of the text,
their developing memory representation of the text, and background knowledge (Graesser,
Singer, & Trabasso, 1994). Readers’ also make use of various cognitive strategies (e.g. look back
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at the text) to aid in comprehension (Linderholm, Virtue, Tzeng, & van den Broek, 2004). In
contrast to memory-based processing that is considered passive and automatic, constructionistbased approaches to text processing are active and strategic.
Several theories of text comprehension attempt to explain how readers make connections
to interpret and comprehend text. Two of the most prevalent theories that have played a
considerable role in exploring and conceptualizing comprehension are schema theory (see
McVee, Dunsmore, & Gavalek, 2005; Nassaji, 2007 for an historical overview) and
construction-integration theory (Kintsch & Van Dijk, 1978; Kintsch, 1998). According to
schema theory, knowledge is stored in complex, relational structures in long-term memory
(Anderson, 1984). Schemata, also referred to in the research literature of recent years as topic
knowledge, background knowledge, or prior and preexisting knowledge are stereotypical
situations that are activated from long-term memory and connected to new information in
working memory, such that reasonable judgments (inferences) can be made. Schemata provide
the reader with a knowledge base that assists the reader to construct an interpretation of the
messages contained in the text. Schema theory is one example of a memory-based approach to
text processing.
A major strength of schema theory stems from the insights it provides into explaining
how knowledge is structured and used in learning, comprehension, and inference making.
Schema theory guided the development of reading models and exerted great influence on early
research in reading comprehension and learning (McVee, Dunsmore, & Gavalek, 2005). The
idea however, that knowledge exists only in pre-structured formats presents an inflexible view of
knowledge. In contrast, Kintsch (1998) asserts that the top-down, prediction or expectation based
systems of schema theory do not adapt well to new contexts and therefore cannot adequately
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explain the processes of comprehension. If a schema is too powerful, then it may not be flexible
enough to promote comprehension; if too general, the schema may not be constrained enough to
suit the context (Nassaji, 2007). Although background knowledge is needed for comprehension,
as many researchers believe, the process of comprehension must involve more than a reliance on
readers’ background knowledge.
Kintsch and van Dijk (1978) proposed the construction-integration (CI) model of text
comprehension, which incorporates schemata but does not view them in the traditional way.
According to the CI model, text comprehension is a sequential process (Ericsson & Kintsch,
1995). It occurs when and if meaning elements (e.g. perceptions, concepts, ideas, images, and
emotions) that enter into the reading process achieve a stable state (Kintsch, 1998). These
elements may come from one of two distinct sources, namely from the world, through the
individual’s perceptual (external) system, or from the individual’s internal structures, which
includes memories, knowledge, beliefs, and personal goals. As meaning elements are generated
they become integrated with previous elements that remain the focus of readers’ attention.
Elements needed for comprehension must correspond to one another to enable comprehension.
The CI model is an example of a constructionist-based approach to text processing
At the core of the CI model, a specific mechanism describes how elements from the two
sources of information combine to form a stable mental product. This is known as the text base.
The CI model connects individual word meanings to form propositions, which are integrated to
form microstructures. This results in local coherence at the sentence level. The microstructures
combine to form macrostructures. This formation is a normal part of text comprehension that
results in a broader or global coherence of the text. Together, the micro- and macrostructures
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form the text base (Kintsch & Rawson, 2005) and serve as the first mental representation of the
text that a reader constructs.
Comprehending the text base alone, however, results only in a superficial or literal level
of understanding. To develop deeper levels of text comprehension (e.g. inferential
comprehension and evaluative comprehension), readers must engage in appropriate inference
making behaviors (Alonzo, Basaraba, Tindal, & Carriveau, 2009). Readers can achieve this by
creating the situation model, which is a mental representation of the situation described in the
text (Kintsch, 1986). Readers combine their background knowledge and goals for reading with
the text base to form the situation model.
Several studies in the 1990s (e.g. McKeown & Beck, 1990; McKeown, Beck, Sinatra, &
Loxterman, 1992; Moravcsik & Kintsch, 1993; McNamara et. al, 1996) focused on gathering
research evidence to show a delineation between the text base and the situation model and the
effects of background knowledge and coherent text (good writing) on text comprehension. These
studies are relevant to the present study because this research provides evidence to support the
interventions developed for this study.
Kintsch (1993) questioned whether “good” writing, which is well organized and has clear
syntactic cues, could compensate for readers’ limited background knowledge. His computer
simulations showed that syntactic cues played a critical role in comprehension and helped
readers understand what was important in a text. Kintsch found that the degree to which the
referents were linked and the way in which the text was organized can significantly affect
comprehension.
McKeown et al. (1992) examined the contribution of coherent text and background
knowledge on fifth-grade students’ comprehension of social studies text. Results showed that
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fifth-grade students who read the revised, more coherent text recalled significantly more
information and answered more comprehension questions correctly than students who read the
original text. The researchers also found that greater background knowledge combined with text
that is more coherent resulted in better comprehension than reading coherent text alone. This was
evidenced by students’ performance on the comprehension measures when background
knowledge was held constant. All students, regardless of text condition, received the same
instruction to build background knowledge prior to reading one of the text versions; students
who read the revised, more coherent text recalled a greater percentage of content units than
students who read the original text. This study supports the belief that when holding background
knowledge constant, revised and more coherent text can facilitate better comprehension.
Moravcsik and Kintsch (1993) questioned whether background knowledge, writing style,
and reading skill might affect different components of comprehension. They provided university
students with either a very coherent (well-written) text or a very confusing (poorly written) text,
in which syntactic cues were manipulated to affect text coherence, but not grammar. Results
showed that university students recalled a greater number of content units when the text was
more coherent. Results additionally revealed that skilled readers outperformed less skilled
readers, regardless of the extent of readers’ background knowledge. This study provides further
support to show text that is more coherent may hold some benefits for readers, in particular for
readers who may not have a considerable degree of background knowledge in a given topic, but
are more skilled in reading.
Three generalizations from these studies are relevant to the current study. First, results
from the reviewed studies suggest that revising text can improve text recall. This was evidenced
with elementary school students (McKeown et. al, 1992), middle school students (McNamara et
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al., 1996) and university students (Moravcsik & Kintsch, 1993; McNamara, 2001); text that was
more coherent promoted better recall of the text base and supplemented readers’ limited content
knowledge.
Second, readers with significant background knowledge may not benefit as much from
reading text that is more coherent as readers with limited background knowledge. A more
coherent text may limit the ability for readers with greater background knowledge to generate
inferences and process text at deeper levels (McNamara & Kintsch, 1996). One possible
explanation is that highly coherent text does not provide enough opportunities for readers with
greater degrees of background knowledge to engage in inference making behaviors. The more
coherent text may already match readers’ existing knowledge base, disallowing readers to
engage actively with the text and develop deeper levels of comprehension.
Third, results from the reviewed studies suggest that reading ability can influence text
recall. Readers with greater reading ability performed better on recall measures than less skilled
readers (Moravcsik & Kintsch, 1993). No interactions between reading ability and background
knowledge or level of text coherence were evidenced. Students with greater reading ability
outperformed students with lower reading ability. This was unexpected since earlier research
(e.g. Loxterman et. al, 1994; Beck et. al, 1984) found that less skilled readers who read more
coherent text performed as well or better than high skilled readers who read the original text.
Loxterman et al. suggest that high skilled readers have a large repository of skills that can be
prevailed upon to help them construct meaning even from text that is poorly written. This
however, was not the case that was observed by Moravcsik and Kintsch (1993). The discrepancy
may be partially due to the type of text read and the students’ level of reading skill. Loxterman et
al. assessed sixth graders’ comprehension of social studies text, while Beck et al. assessed third
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graders’ comprehension of narrative texts, and Moravcsik and Kintsch assessed university
students reading comprehension of biographies. These findings suggest the need to support
younger students reading of expository text by providing them with practice reading text that is
more coherent.
If the goal is to help students develop deeper levels of comprehension, then it is
imperative that students actively integrate background knowledge with the text base to create an
expanded situation model. It is widely acknowledged that students do not develop deeper levels
of comprehension of technical, expository material (Snow, 2002). This is also relevant for
science textbook reading. Findings from the reviewed studies suggest that making text more
coherent can promote comprehension. However, the results differ based on readers' background
knowledge and reading ability.
The abridged text intervention in the current study used a revised text that was more
coherent, yet was still considered complex. The grade level equivalent was comparable to the
original full text. Equivalent readability levels at a high reading level, determined by the FleschKincaid formulas, evidenced this. The intent underlying the present study was to provide fifthgrade students with the opportunity to read textbook content that was “cleaned up,” yet still
provided opportunities for students to engage in inference making behaviors.
The present study examined whether reading an abridged text could help fifth grade
students access the macrostructure of the text, and then apply this knowledge to the full text to
gain better comprehension of the full text. The abridged text condition was compared to the
vocabulary training condition, which focused on training students to recall specific word
meanings that were critical to comprehending the text. Since a strong correlation exists between
vocabulary knowledge and reading comprehension, it was expected that the vocabulary condition
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would help fifth grade students develop a stronger mental representation of the text base and the
situation model. It was reasoned that if the text base is understood, then students could organize
the information better to create a situation model. The full text, control condition for this study
allowed students to read the original text twice. This controlled for the extra exposure to
information in the text that the two treatment groups received, either through the abridged text or
through the vocabulary words.
If students can achieve the goal of text comprehension when they use background
knowledge, then each treatment condition should be in some way effective. Whether students
read a higher coherence text that makes the macrostructure more apparent, receives training to
recall specific word meanings of critical vocabulary prior to reading the text, or rereads a low
coherence text, each treatment condition presents some benefit apart from the other conditions.
The question, however, that arises is which treatment is more effective for facilitating textbook
comprehension?
Activities to Facilitate Reading Comprehension
Previous research in reading comprehension guided the development of the reading
conditions for this study. Techniques and strategies used in earlier research were revisited,
expanded upon, and applied to a new target population. The methods used in the abridged text
condition and the vocabulary training condition were grounded in reading comprehension theory
and have evidence to support their use in improving students’ reading comprehension.
The purpose of the abridged text intervention was to familiarize students with content
from the science textbook and assist students in gaining a macro-level understanding of the
content. The purpose of the vocabulary training condition was to familiarize students with
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several of the more critical terms and definitions that are needed for better comprehension of the
text. The third, no-treatment rereading condition served as the control condition.
Abridged Text. Text abridgment is the process of shortening an original document by
removing some of the repetition, redundancy, and rhetoric found in the original text. An abridged
text provides enough information to help the reader become familiar with the content; parts not
vital to the text are eliminated to make the reader aware of the more relevant information. No
research was found that investigated the effects of text abridgment on reading comprehension.
However, studies were found that investigated similar methods to improve comprehension, such
as the use of text abstracts and summaries (e.g. Mayer, Steinhoff, Bower, & Mars, 1995; Mayer
et. al., 1996).
Text abridgement has some similarities to text summaries and text coherence; however, it
should be noted that text abridgment is neither a summary nor an abstract. Text abridgement is
not a condensed version of an original text that only presents the main points to the reader.
Rather, the idea behind text abridgment was taken from earlier research (e.g. Loxterman et al.,
1994; McNamara et al., 1996) that focused on making the text more coherent.
One issue highlighted in earlier studies of text coherence indicated that by improving the
readability level, the length of the text invariably becomes longer, which might be an issue for
less-skilled readers. Text abridgement combines the benefits of presenting the main points of the
original text, while improving the coherence relationships between the concepts. Text
abridgement retains the complex structures necessary for readers to produce the inference
making behaviors needed for deeper levels of comprehension as suggested by Kintsch (1996).
Mayer, Steinhoff, Bower, and Mars, (1995) conducted a series of experiments with
college level students to assess students’ understanding of textbook explanations. The
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researchers found that even when students could read a textbook lesson with a clearly contained
scientific explanation, students were unable to adequately remember the explanation and use the
information for problem solving. Mayer et al. identified an effective technique to help
undergraduate students understand the cause-and-effect relationships in the science textbook
explanations. The researchers provided a brief summary with annotated illustrations to students.
Results from this study showed that students who read the summary with the annotated
illustrations performed considerably better than those who did not. In a follow up study, Mayer
et al. (1996) conducted additional experiments to examine whether reading the summary was as
effective in promoting retention and transfer as reading a full textbook passage, either with or
without the summary. Several findings were observed that are pertinent to the abridged text
intervention.
Mayer et al. (1996) found that students who read the summary alone recalled more
explanatory information than those who read either the full-text passage or full-text-passage-plus
summary. Students who read the full-text passage alone performed significantly lower than did
students in the other reading conditions. However, in measures of problem solving, students in
the summary alone group and the full-text-plus-summary group performed significantly better
than students in the full-text only group. A conclusion that can be drawn from these results is that
the type of text read provided different results in comprehension. This is consistent with
McNamara et al.’s (1996) findings that text that is more coherent can affect reader’s
comprehension. In Mayer et al.’s study, undergraduate students were able to recall more
information and apply a greater amount of information to problem solving tasks when a more
coherent text was read. The text abridgement intervention developed for the current study
mirrored similar aspects of text summaries and text that is more coherent in an effort to facilitate
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fifth grade students’ reading comprehension of science text. Reading the more coherent abridged
text was compared to reading low coherence text.
For the present study, students in the abridged-text condition were asked to read a
modified version of the text given to students in the full text control condition. The abridged text
passage contained 341 words and one picture. Readability statistics calculated the abridged text
as being at a beginning seventh grade reading level (See Table 2). The purpose of the abridged
text condition was to provide students with text in which the main concepts and connections
between the concepts were made more explicit to the reader. It was expected that this more
coherent text would enable fifth-grade students to form better mental representations of the main
ideas before students engaged in reading the lengthier full text that contained additional
explanations and examples.
Vocabulary Instruction. Vocabulary acquisition is essential for learning science content
(Mastropieri & Scruggs, 1994). In the science classroom, students are introduced to a large
quantity of new vocabulary. Many of the vocabulary terms found in science text are low
frequency, polysemous words (Osbourne, 2002) that are unfamiliar to some readers. Knowing
these words is essential for understanding science text. The second intervention designed for this
study involved familiarizing fifth-grade students with 14 critical content-specific (Tier 3)
vocabulary terms prior to the students reading the grade-level science textbook that contained
these words.
The vocabulary condition used elements of the direct instruction approach to familiarize
students with the topic vocabulary. The direct-instruction approach is a widely recognized
instructional method to teach content-specific vocabulary (Taboada & Rutherford, 2011). Much
research evidence exists to show that vocabulary and conceptual development can be effectively
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acquired through direct instruction (Westby & Torres-Velasquez, 1999). Since the text level
demands of expository text are different from that of narrative text, due in part to the number of
low frequency words included in the text, direct instruction prior to reading science text may
improve comprehension. The purpose of the vocabulary condition was, therefore, to familiarize
students with the most relevant science vocabulary terms and definitions prior to students’
reading the science text independently.
In the pilot study that guided the development of the present study, 20 content-area
vocabulary terms were used initially. The appropriate science definition, picture, and correct
spelling of each term were individually presented to each student. A few of the more abstract
terms included a clarifying sentence and a concrete example to facilitate students’ understanding
and recall. Several limitations, however, were observed with this method. The fifth grade
students in the pilot study spent a longer time reading the vocabulary text yet did not perform
better than students in the other reading conditions on the measures that assessed vocabulary
knowledge. It was therefore decided that fewer terms and a stronger instructional approach that
actively engaged the students were both needed to familiarize students with the terms and
definitions.
For the present study, students in the vocabulary condition received explicit instruction
on 14 critical science terms that appeared in both the abridged text condition and the full text
control condition. Low recall items that the majority of students in the pilot study failed to
acquire were included in the dissertation study. Direct instruction took the form of a vocabulary
book (see Appendix A) that included the 14 critical terms, definitions, corresponding pictures,
and follow up questions that students used to help them develop connections between the terms.
This approach to vocabulary instruction is consistent with findings from Stahl and Fairbanks
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(1986), in which the researchers suggest effective ways to teach vocabulary that focus on: (1)
giving students examples of each “to be learned” term in an appropriate context, (2) providing
activities to help students learn the words, and (3) providing multiple exposures to information
about the each word. Time allocation, and whether lessons are given to groups or to individual
students, should also be considered since these factors also affect learning.
One potential limitation for the present study concerns the amount of time needed for
students in the vocabulary condition to become familiar with the 14 critical science terms. Earlier
studies (e.g. Beck, Perfetti, & McKeown, 1982; Goerss, Beck, & McKeown, 1999; McKeown &
Beck, 2007) that examined vocabulary instruction occurred over several months and showed
positive effects that support direct teaching of vocabulary as a means to improve comprehension.
In the present study, the fifth grade students only received one review session to learn 14 critical
terms. Although vocabulary instruction that is extended over a longer period of time may
produce significant improvement in readers’ comprehension gains in comprehension were also
observed for recently taught words in the previous studies.
Mayer, Dyck, and Cook (1984) investigated the effects of two prereading aids to support
the development of mental models during the reading of science text. The researchers contrasted
four reading conditions: Definitions pre-training, in which students were taught science terms
and definitions; signal training, in which students were taught to utilize preview statements and
headings as a priming mechanism; both definitions pre-training and signals training; or neither.
Results from the study revealed that pre-training and signal training enhanced students’ recall of
conceptual information. According to the researchers, definitions pre-training and signal training
both enhanced the development of links in students’ mental nodes. Knowledge of the key terms
and definitions in advance of reading the text helped readers organize the text information in a
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more coherent manner. Mayer et al. suggested that organization, rather than the training,
produced greater performance outcomes by students in both of the treatment groups. The
vocabulary pretraining helped students organize the concepts found in the text, resulting in more
resources allocated towards making meaning from the text.
In another study, Omanson, Beck, McKeown, & Perfetti (1984) investigated how
comprehension might be affected by word knowledge. They assessed fourth grade students’
recall of text that contained either unfamiliar or recently taught words. Two models (the
substitution model and the suppression model) in their study were associated with text containing
unfamiliar words. The other two models (the normal model and the remind model) were
associated with texts that contained recently taught words. Findings from the study suggests that
the suppression model provided the best fit to explain recall from texts containing unfamiliar
words, while the remind model provided the best fit for recall from texts containing instructed
(familiar) words. This study provides evidence to support the theoretical idea that in texts
containing words that are unfamiliar to readers (low-frequency words), whether the words are
too vague or the readers are simply unfamiliar with them, an incomplete mental representation of
that word may carry through to subsequent reading cycles. Comprehension may therefore be
diminished because of an incomplete mental representation. The unfamiliar propositions students
encounter within the text base may remain inaccessible even after the reading task is complete
(e.g. during recall). This may be because the unfamiliar word was never carried to a subsequent
reading cycle and reinforced. In contrast, texts that contain recently taught words might produce
a bias towards recalling specific words. Explicit instruction may produce a strong association to
the learning context, such that an increase in the probability of the instructed word being recalled
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becomes enhanced. The text acts as a reminder of the word that was learned during the word
training session.
These findings support the idea that vocabulary instruction can lead to gains in
comprehension (NRP, 2000). Learning words before a reading task, such as through repetition,
repeated exposure, or substitution may aid comprehension (Burns, Hodgson, Parker, & Fremont,
2011). Exposure to critical vocabulary terms prior to reading a science textbook passage can
provide a scaffold to support reading fluency, which may interact with word skills and result in
better overall text comprehension. Providing vocabulary instruction may also act to lower the
text readability and text difficulty levels, thereby creating a more coherent text for students by
increasing students’ individual word knowledge. This may eliminate the need to provide students
with additional instructional scaffolds since the textbook content would be closer to students’
instructional reading level rather than above it.
In the present study, the vocabulary condition was compared to the abridged text
condition to determine how effective these two approaches were in improving fifth grade
students’ comprehension of science textbook content. Students received one instructional session
to become familiar with the 14 critical terms. The 14 critical terms were organized around
specific, overarching concepts to help students visualize the relationship between the terms.
There was also redundancy in the definitions to help students connect the science words to one
another. Readability statistics estimated the text to be at a middle sixth grade reading level.
Full text control condition. When comprehension fails, a common and almost intuitive
strategy that readers engage in to improve failing comprehension is to reread the text. The
advantages of rereading are well documented in the research literature (e.g. Haenggi & Perfetti,
1992; Millis, Simon, & TenBroek, 1998; Rawson, Dunlowsky, & Thiede, 2000; Millis & King,
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2001; Stine-Morrow et. al, 2004; Verkoeijen, Rikers, & Ozsoy, 2007). Rereading may provide
students with the ability to catch previously missed cues, and therefore support comprehension.
As readers become familiar with a particular text, fewer text disruptions may occur. Presumably,
a reader that experiences fewer text disruptions will be able to allocate more cognitive resources
towards memory for the text and make meaning from the text, which may result in better overall
comprehension. Memory for repeated exposure to text has been shown to improve with each
successive learning trial (Verkoeijen, Remy, Rikers, & Ozsoy, 2008).
Based on the observations and results from this author’s pilot study, it seemed more
prudent to allow students to read the text twice. Students in the pilot study’s full text reading
condition did not receive any additional support, in contrast to students in the abridged text
condition or students in the vocabulary condition. Students in the full text condition relied solely
on the reading strategies and abilities they already possessed. It was deemed important to assess
how well students performed in comprehending the text on their own in order to compare their
performance to students’ performance in the other conditions. The full text in the control
condition functioned as the low-coherence text used in the dissertation study.
Rationale and Hypotheses
Central to the rationale for this investigation is Duke’s (2000) finding that genre specific
learning can proceed from experience with genre specific text. Both general education students
and students with language and literacy deficits find textbook reading difficult (Mastropieri &
Scruggs, 1994). Without specific training, most students will continue to find textbooks
alienating and difficult to read (Fang, 2008; Ramsay, Sperling, & Dornisch, 2010). Students’
knowledge of the vocabulary used in the text can be improved with explicit instruction of
content-specific vocabulary (Seifert, 2012). Textbook modification techniques, such as text
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summaries, study guides, and abridged text may provide supports to help students acquire the
“gist” of textbook passages, prime students for deeper levels of comprehension, and improve
scientific literacy.
Fifth-grade students are of particular interest for the present study. First, by the end of the
fifth grade, students in US schools are expected to be able to read complex text fluently and with
good comprehension. However, according to Nation, Snowling, and Clarke (2007), only about
10% of school-aged children actually achieve age-appropriate levels of reading accuracy.
Second, by the sixth grade, approximately 75% of texts used in the classroom are expository text
(Yildirim, Tildiz, & Ates, 2011), of which much of the information in the core subject areas
(e.g., science, social studies, and mathematics) come from textbooks. Third, research that
focused on fifth-grade students’ comprehension of science text was difficult to find.
It was expected that the treatments studied here would be effective to facilitate fifth grade
students’ comprehension of science textbook content because they were grounded in theory and
prior research. It was hypothesized that reading a more coherent text (abridged text) first would
enable fifth-grade students to form more accurate mental representations of the text that included
both microstructure and macrostructure levels of the text. Paired with a second reading involving
an elaborated and more challenging, low-coherence version of the same text, fifth-grade students
would bring their previously formed mental representations from the high-coherence text to the
low-coherence text and produce deeper levels of comprehension and recall of the low coherence
text (full text). Secondly, since a relevant feature of science text is the vocabulary, familiarizing
fifth grade students with critical science terms prior to reading the science text should improve
students’ ability to process the text and improve their overall comprehension.
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CHAPTER III
Pilot Study Rationale and Hypotheses
The pilot study was developed to measure the effectiveness of prereading treatments
(abridged text, vocabulary instruction, and full-text rereading) on fifth-graders’ reading
comprehension of the science textbook. In the abridged text reading condition, students read a
modified text that contained the main concepts and ideas presented in the full text, but omitted
many nonessential, distracting details (Garner, Gillingham, & White, 1989) before students read
the full text. Information was reorganized to improve the coherency and bring related concepts
and ideas closer together. In the vocabulary reading condition, students read the key vocabulary
terms, believed to be central to understanding the text before they read the full text. Since
vocabulary is considered a strong predictor of comprehension (Stahl & Nagy, 2006; Nelson &
Stage, 2007; Ehri & Rosenthal, 2007), learning the words and definitions prior to reading the text
was expected to enhance reading comprehension. Lastly, in the full text rereading condition,
students read the full passage from the textbook twice. By reading the text a second time students
were expected to access information they may have previously missed (Stine-Morrow et. al,
2004).
The instructional approaches developed for the pilot study focused on ways to make
science text that is above students’ reading level more accessible to them. We were interested in
comparing specific instructional approaches that could differentially affect the development of
comprehension and the acquisition of domain-specific academic vocabulary. Two questions were
addressed in the pilot study: (a) Would presenting an abridged version of the science textbook
passage or explicitly teaching key science terms to students prior to their reading the science
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textbook improve their learning and reading comprehension compared to students who read the
text twice. (b) Would better and weaker readers benefit equally from the reading treatments?
The abridged text condition was created with the goal of providing students with as much
of the actual text available for reading as was possible, but without many of the distracters and
elaborations that textbook writers place in the text. In our attempt to make the abridged text more
coherent, we focused on elucidating the main concepts and ideas that were of direct relevance to
the major points of the passage, as well as providing repetition of the important terms, rather than
using synonyms or pronouns. Since low text cohesiveness is characterized by more substitutions
and nominalizations, fewer connective words, and a greater incidence of extraneous information,
we sought to provide more text support to help younger students gain a better “gist” of the
passage prior to their reading the full length text.
The vocabulary condition was intended to help readers build a lexicon of written words
in memory (Ehri, 1987). Exposure to critical vocabulary terms prior to reading the text was
expected to provide a supportive scaffold to aid comprehension. As children read the same words
repeatedly, the spellings become amalgamated or bonded to syntactic, semantic, and
phonological identities stored in memory (Ehri & Rosenthal, 2007). Thus, when readers see these
words again they can quickly read the words as sight words by accessing the amalgams stored in
memory. Learning words before a text reading task, such as through repetition, repeated
exposure, and substitution (easy words for more difficult words) can aid fluency and
comprehension. The vocabulary condition was therefore created with the goal of enabling
students to decode key science words and to familiarize students with the semantic meanings
prior to reading the full length text that contained those words.
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Much of the research on text reprocessing (e.g. Haenggi & Perfetti, 1992) or rereading
(e.g. Verkoeijen, Rikers, & Ozsoy, 2007) to comprehend informational text was conducted on
older students (e.g. high school and college). Few studies investigated the effectiveness of
employing rereading strategies to improve elementary schools students’ comprehension of
expository science text. The rereading condition acted as a control treatment for comparison to
the abridged-text condition and the vocabulary condition.
Method. In the pilot study, two sets of assessments were administered to the students, a
screening measure to determine students’ language and reading abilities prior to random
assignment to one of the reading conditions, and a posttest measure to determine reading
comprehension following the final textbook reading. The screening measure was administered
approximately two months prior to the reading intervention and posttest measures.
A cohort of students, consisting of 12 males and 11 females, was randomly selected from
two fifth-grade science classes. The screening measure, taken from the Fountas and Pinnel
(2007) Benchmark Assessment System (BAS), was used to assess students’ decoding ability,
reading fluency, vocabulary knowledge, memory, and depth of reading comprehension for
expository text. Following administration of the BAS, students’ responses were coded and scored
based on the list of acceptable responses presented in the BAS. Using the predetermined cut-off
scores from the BAS, students were classified according to performance-ability (low performing,
average performing, or high performing). Students in each performance-ability group who
displayed similar scoring characteristics were arranged to form an independent set of matched
triplets.
A final cohort consisting of 18 fifth-grade students (n=8 males; n=10 females) resulted in
the formation of six sets of matched triplets with two sets of triplets displaying similar
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characteristics in each performance ability group: low performing (n=2 sets), average performing
(n=2 sets), and high performing (n=2 sets). Students in each set were randomly assigned to one
of the three treatment conditions: Full text condition, Abridged text condition, or Vocabulary
condition. This was done in an attempt to minimize individual differences in students’ reading
ability across conditions. Due to small sample size, it was not possible to control for gender
differences.
During the first reading session, each participant was told, “Today, you are going to read
from a book entitled Amazing Animal Adaptations. I will do a running record. After this, I will
ask you a few questions and then give you a few word lists to read. It will take about 30-40
minutes to complete.” Specific directions for the administration of the BAS tasks in the
documentation provided by Fountas and Pinnel (2007) were followed. The BAS instructions
were read verbatim, prior to the administration of each screening task.
The type of reading intervention was the independent variable in the experiment. Three
levels were compared involving the type-of-text read during the first exposure to the written
content. Students in the full-text, rereading condition received two exposures to the unaltered,
full-length text; students in the abridged text condition first read a modified version of the fulllength text and then read the full text. To create the abridged text, the full text was restructured
and shortened to make the main ideas explicit to readers. Non-critical details, technical
vocabulary, and extraneous wordings were removed. The abridged passage was considered a
more coherent and explicit text compared to the full-text passage. Students in the vocabulary
condition received direct exposure to each of the vocabulary terms believed to be critical for
comprehension prior to reading the full text. Students in the vocabulary condition viewed a
representation (e.g. photograph, diagram, or illustrative drawing) of each science term, decoded
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the vocabulary term, and read a specialized definition and descriptive sentence that placed each
science term in an appropriate semantic context.
Three readability programs were selected to assess the text complexity levels for each of
the expository texts used in this study (See Table 1). Indices (e.g. Flesh-Kincaid grade level and
Flesh-Kincaid reading ease) from Microsoft Office Word, Coh-Metrix 3.0 (McNamara,
Louwerse, Cai, & Graesser, 2005), and Online-Utility.org (Adamovic, 2006) were used to
compare the readability levels of each text.
Flesh-Kincaid grade-level and reading ease indices from three individual sources were
utilized to assess the text complexity levels of each passage. Initially, the Microsoft Office Word
and Coh-Metrix (McNamara, Louwerse, Cai, & Graesser, 2005) text analysis utilities were used.
There were discrepancies between the results from both programs. So a third program, OnlineUtility.org (Adamovic, 2006), was included. Online-Utility.org also provided results that were
inconsistent with Coh-Metrix 3.0 and Microsoft Office Word ©. Each of the programs produced
a different analysis of grade-level and reading ease for the Flesh-Kincaid measures (see Table 2).
The Flesh-Kincaid grade-level measure contrasts with the Flesh-Kincaid reading ease
measure. For example, a text with a high grade-level indicator should have a low reading-ease
score. Conversely, a text with a low grade-level indicator should have a high reading-ease score.
Analysis of the output provided by each of the three readability programs showed that small
variations in text input can produce considerable differences in the Flesh-Kincaid measures.
Word counts were not consistent between the three programs. The Microsoft Office Word
application and the Coh-Metrix program both analyzed each text verbatim. Only OnlineUtility.org (Adamovic, 2006) restructured small sections of the text, omitting several syllables or
words. This application also created a list of suggested sentences for revision, to improve the
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readability of the text. Even with the small variations in word analysis, the overall findings for
each of the texts show the Flesh-Kincaid readability levels to be above a fifth-grade level text.
Table 1.
Comparison of Text Readability Levels and Text Properties
Microsoft
Online-Utility.org
Word
FleschFleschFlesch
Flesch
Kincaid
Kincaid
Reading
Reading
Grade
Grade
Ease
Text
Ease Score
Level
Level
Score
(0-100)
(0-12)
(0-12)
(0-100)

Coh-Metrix 3.0
FleschKincaid
Grade
Level
(0-12)

Flesch
Reading
Ease Score
(0-100)

Amazing Animal
Adaptations
(BAS)

7.06

70.92

6.4

74.4

5.921

75.51

Energy Transfer
Full text

8.24

55.03

7.3

61

7.49

59.24

Vocabulary
Book

6.80

68.13

6.6

68.5

6.67

68.14

Energy Transfer
Abridged Text

7.68

62.96

7.2

65.6

7.47

63.5

Following the individual administration of each student’s intervention, the student read
the full length textbook passage. Students in the rereading condition read the textbook passage
twice. Students in the abridged text and the vocabulary condition read the passage once. Posttest
comprehension measures were then administered individually to each student immediately
following the textbook reading. The same assessments, based on information in the text, were
given to each participant. These included a prompted recall and free recall interview, a cloze
passage task, and a multiple choice and sentence completion task. Students’ reading rate and
rating of verbal fluency during each reading session was included in the final analysis.
Data collection took place during the school day. The experimental sessions occurred
during a specific study period established for tutoring. Two sessions were completed with each
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student, each of which took approximately 30-40 minutes. The first reading session was set aside
to administer the BAS. The second reading session involved the intervention, textbook reading,
and posttest tasks. Students in the abridged text condition received a two-page copy of the
abridged text. Students in the vocabulary condition received a soft-cover book containing the 20
vocabulary terms; each vocabulary term appeared on a separate page with its supporting details.
Students in the full text rereading condition received the Harcourt science textbook and were
shown where to read. During their readings, all students received assistance in pronouncing any
improperly decoded or mispronounced words following a first attempt by the student to produce
a correct utterance. A record of students’ miscues and errors was also collected for each reading.
Following the second reading of the text, each student completed five comprehension
tasks. The tasks were administered in a fixed order to reduce possible influences among the
tasks. The order was the free recall vocabulary task, followed by the prompted recall task, the
cloze passage task, the multiple choice task, and the sentence completion task. The number of
vocabulary terms used by students’ during the free recall task was tallied and a comparison made
to determine which group of students took ownership of those terms. This would loosely indicate
students’ acquisition of those terms in their lexical register. The prompted recall task assessed
students’ text memory and students’ ability to form a mental representation of the text base. A
greater number of details recalled would indicate that students had less difficulty decoding the
text and comprehending the text base.
The last three assessments, the cloze passage task, the multiple choice task, and the
sentence completion task were intended to measure different components of students’
comprehension. The purpose of the cloze passage task was to assess students’ overall
comprehension of the text and assess students’ ability to think critically about the text and its
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content, whereas the multiple choice and the sentence completion tasks were intended to assess
students’ recall of details and vocabulary knowledge. The cloze passage task consisted of
students reading the full text, less approximately one word per sentence. Thus, twenty-nine
words, including 13 of the key vocabulary terms were eliminated from the full text to create the
cloze passage task. Students were expected to fill in the missing words to complete each sentence
based on their memory and comprehension of the text and prior knowledge. The multiple choice
task consisted of four items that assessed students’ knowledge of key concepts in the text. For
example, one question asked, “What is the source of all food energy on earth?” The four possible
answers were producers, herbivores, decomposers, or carnivores. The sentence completion task
consisted of six items that assessed students’ knowledge of key concepts and vocabulary found
in the text. Students were given a word box that contained 10 science words from the text. Only
six of the words could be used to complete the sentences correctly. The remaining four words
acted as distracters. One example in this task is, “Nutrients are returned to the soil by
_______________.” The correct answer is decomposers. Analyses of variance (ANOVA) using
students’ scores from each intervention and each posttest measure were performed to examine
differences as a function of reading condition.
It was hypothesized that participants in each of the treatment conditions would display
different strengths on specific comprehension tasks. For example, by making the main ideas of
the text more explicit, it was expected that students in the abridged text condition would better
access the macrostructure of the text and show the highest gains pertaining to questions that
involved the main ideas. This would be similar to the findings reported by Mayer et al. (1996) in
which undergraduate students answered more problem solving questions correctly because they
were able to comprehend the main concepts of the text through reading the text summaries. In
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contrast, students in the vocabulary training condition would perform better on the multiple
choice and sentence completion tasks that specifically addressed details in the text base. It was
also expected that students in the full text condition might perform better on the cloze passage
task since these students would have been exposed to the specific layout of the text twice and
received additional exposure to the text base. However, it was uncertain whether deeper levels of
comprehension would be evident. Lastly, it was unclear which reading condition would show the
greatest overall gains in comprehension.
Several measures were used to assess students’ vocabulary knowledge and
comprehension of the science textbook. These included free recall vocabulary voiced, which was
separated into two measures a) 20 vocabulary terms that were included in the vocabulary and the
full text conditions b) a shorter list containing 13 terms that appeared in the abridged text
condition. The vocabulary voiced dependent measure was separated into two analyses because
not all 20 of the science terms used in the vocabulary condition were present in the abridged text
condition. Participants in the abridged text condition read all of the 20 science terms only once –
during the reading of the full text, whereas participants in the vocabulary and full text conditions
read all 20 of the science terms twice –during treatment and during the reading of the full text. A
five-item prompted recall task, a cloze passage vocabulary recall, a four-item multiple choice
task, and a six-item sentence completion task were the other measures used in the pilot study.
The cloze passage task was also separated into three vocabulary recall measures a) recall
of the 29 missing words in correct text order, b) recall of the 13 vocabulary words from the
abridged text condition, and c) recall of any of the 29 missing words regardless of placement and
order within the cloze passage text. Analysis of Variance was applied to each of these dependent
measures with treatment condition (3 levels) as the independent variable. Hypotheses were tested
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at p < .05. The ANOVAs revealed that treatment condition did not differ significantly on any of
the posttest measures. Mean and test statistics are reported in Table 2.
Although results from the ANOVAs fell short of statistical significance as a result of the
small sample size, analyses of effect sizes provided some indication of possible differences in
reading comprehension favoring the two treatment conditions over the full-text rereading
condition. As shown in Table 2, both the abridged text (d =.61) and the vocabulary conditions (d
=.74) showed moderate effect sizes on the cloze passage vocabulary recall measure, and the
abridged condition showed a large effect size (d =1.17) on the cloze passage measure of
vocabulary for any vocabulary word used. On the other measures, effect sizes were smaller. It
was expected that students in the vocabulary condition would outperform students in the
abridged and the full text conditions when it came to the multiple choice and the sentence
completion items since the written items were directly related to content vocabulary. However,
this was not the case.
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Table 2
Means and Standard Deviations of Students’ Performance on Posttest Comprehension Measures in the Abridged text, Full text and
Vocabulary Conditions
Tasks and measures
Abridged
Full
Vocab.
Effect F(2,15) Effect Effect
Text M(SD)
Text
Training
Size a
Size b Size b
M(SD)
M(SD)
A vs. V vs. F
F
Posttests
Free Recall Vocabulary Voiced (20 words)
2.17 (1.33)
1.83 (0.98)
2.00 (1.67)
0.02
0.13
0.16
0.27
Free Recall Vocabulary Voiced (13 words)
4.17 (1.47)
2.50 (0.71)
4.17 (2.14)
.002
0.02
0.10
0.08
Prompted Recall Score (5 maximum)
2.17 (1.32)
1.83 (0.98)
2.00 (1.67)
0.01
0.09
0.30
0.13
Cloze Passage Vocabulary Recall (29 words)
7.50 (3.01)
5.17 (4.62)
8.33 (3.93)
0.12
1.06
0.61
0.74
Cloze Passage Vocabulary Recall (13 words)
3.83 (1.17)
3.17 ( 3.97)
3.00 (3.63)
0.02
0.12
0.26
-0.04
Cloze Passage Vocabulary Used
8.83 (1.47)
5.67 (3.93)
5.33 (2.80)
0.26
2.59
1.17
-0.10
(Any Vocabulary Words)
Multiple choice (MC) task (4 maximum)
1.33 (1.03)
1.67 (0.82)
1.50 (0.84)
0.03
0.21
Sentence completion (SC) task (6 maximum)
2.83 (2.32)
2.17 (2.32)
2.17 (2.32)
0.02
0.17
Total MS/SC score (10 maximum)
4.17 (3.12)
3.83 (3.06)
3.67 (1.86)
.007
0.05
0.11
-0.06
Note. There were an equal number of participants (n=6) in each reading condition; total participants (n=18).
a. Calculation of effect size using ηp2.
b. Effect size d comparing intervention conditions, Abridged (A) or Vocabulary (V) to the Full text (F) condition.
* p < .05. ** p < .01.
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Although differences were not statistically significant, there is an ordering of conditions
that emerges in which the full-text rereading condition ranked lowest. Results from the pilot
study can be interpreted in two ways. Comparison of group means between the three reading
conditions show a potential benefit in having students engage in an alternative instructional task,
in lieu of having students reread science textbook content on their own.
With regard to vocabulary and the link between vocabulary and comprehension, a pattern
could not be determined regarding why some vocabulary words were recalled better than others
across the three conditions. Analysis of the proportion of words recalled in each reading
condition on the free recall task and the closed passage task showed poor performance, with
recall averaging 23% to 24% across conditions. In other words, students were unable to recall the
meanings of over 75% of the key terms and concepts in the reading passage. This may explain
why students’ comprehension of the textbook passage was quite low (below 50%) in each of the
conditions. This may be partially attributed to the complexity of the text, which was one of the
concerns that instigated the dissertation study. Readability estimates for the full-length textbook
passage ranged between a seventh and eighth grade reading level (see Table 1). Although the
passage was taken from a fifth grade science textbook, it was above the grade-equivalent reading
level of most of the students in the pilot study.
Results obtained from the pilot study did not support any of the research hypotheses.
One limitation of the pilot study was the lack of power to detect any significant effects. It was
surprising to observe that students in the abridged text reading condition wrote more responses
that were correct on the cloze passage task than students in the vocabulary condition or the full
text rereading condition. Students in the abridged text condition also attempted to incorporate
more of the 20 targeted vocabulary words in the cloze passage task than students in either the
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full-text rereading condition or the vocabulary condition. Effect sizes (see Table 2) for
vocabulary used revealed that students in the abridged text condition actively used more of the
text vocabulary during the free recall interview and in the cloze passage task. One possible
explanation is that the shorter, abridged text focused students’ attention on the more relevant
words and information in the text and thus enhanced their recall of the information.
Limitations and extended research. Several limitations of the pilot study were
addressed in the dissertation study. First, the children in the pilot study performed very poorly,
indicating that the treatments did not facilitate much learning. Therefore, in the dissertation
study, a greater effort was made to help the students learn the information in the prereading
conditions. The intended purpose of the vocabulary condition was to enable students to learn and
apply the vocabulary terms to the full-length text. However, students in the vocabulary condition
had the longest text to read, which was also set at a relatively high readability level. Therefore,
several changes were made to the vocabulary condition. We reduced the number of science terms
from 20 terms to 14 terms, as shown in Table 3. The terms were better organized to show the
interrelationship between the concepts. Definitions for each term were revised so that there was
redundancy in the instructional component. The mode for teaching the terms became more
student-centered and focused on actively engaging the students through question prompts.
Second, since assessment of the key vocabulary terms varied across the reading
conditions, the same terms were incorporated in both the abridged text and the vocabulary
condition, shown in Table 3. Third, the posttests in the pilot study were inadequate for assessing
comprehension. Feedback from the children supported the need to revise the post-reading
comprehension tasks. The cloze passage task was eliminated due to very poor student
performance and replaced with more items in the sentence completion task. The multiple choice
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task was eliminated and replaced with a matching task. There were too few items in the multiple
choice task, which may have given rise to higher performance levels occurring by chance.

Table 3
Key Vocabulary Words in the Pilot Study and Dissertation Study
20 Science Terms
in the Pilot Study
Algae
Caribou
Carnivore
Decomposer
Ecosystem
First level consumer
Food chain
Fungi
Herbivore
Lichen
Nutrients
Omnivore
Organisms
Photosynthesis
Producers
Protists
Reindeer moss
Second-level consumer
Third-level consumer
Tundra

14 Science Terms in
the Dissertation Study
Carnivore
Decomposers
Ecosystem
First level consumer
Food chain
Food consumers
Food producers
Herbivore
Nutrients
Omnivore
Organisms
Second-level consumer
Third-level consumer
Tundra

Overview of the Dissertation Study. In view of the limitations encountered in the pilot
study, the dissertation study addressed the aforementioned shortcomings and revised the reading
interventions to better facilitate and measure fifth-grade students’ reading comprehension of
science textbook content. In the dissertation study, the purpose of the abridged text condition was
to familiarize students with the content of the science text and help students gain a macro-level
understanding of the text. The vocabulary condition familiarized students with the critical terms
and definitions needed for better comprehension. The full-text, rereading condition served as the
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control condition, rather than as a third intervention. Results from the pilot study did not show
that statistically significant learning occurred in any of the conditions. However, the full-text
rereading condition showed the weakest performance.
While some elementary school students may be capable of independently reading and
comprehending the science information contained in the science textbooks with readabilities
above grade level, other students need instructional support to help them process more difficult
science textbook content. Depending on students’ individual reading skills and abilities, different
approaches may facilitate different outcomes in comprehension. Therefore, several questions
guided the dissertation study to determine which support is better suited for fifth grade students’
comprehension of science textbook content.
Research Question 1. Will students who are exposed to prereading activities that involve
either reading an abridged version of a science text or studying the critical vocabulary words of
the text, comprehend the science text better than students who read the science text twice?
Research Question 2. Will students who receive vocabulary word pre-training
comprehend the science text better than students who receive abridged text pre-training?
Research Question 3. Will students who differ in reading ability benefit from the
prereading activities in learning vocabulary words and comprehending the science text compared
to students differing in reading ability who do not receive prereading activities?
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CHAPTER IV
Method
Participants
Two hundred sixty recruitment letters were distributed to fifth-grade students in nine
elementary schools across the New York City public school system. Of the 260 letters, 128
responses were collected. Due to several administrative issues and complications at the testing
sites, 93 fifth-grade students (n=48 females, n=45 males) participated in the final study.
Participants were eliminated from the study for several reasons. Ten families refused to
participate in the study, did not give full permission for use of the collected data for publication,
or made errors on the parental consent form. Twelve participants (Abridged n=7; Vocabulary
n=3; Full text n=2) were removed from the study after modifications to the recording procedure
were made during the third week of the study. Two participants were later eliminated from the
Full text condition after it was learned that these individuals did not meet the study criteria.
Lastly, 11 participants were not assessed due to time and scheduling constraints. Therefore,
ninety-three (n=93) students in total, equaling 73% of those who returned the parental consent
forms were included in the final study.
Initially, only native English language speakers were invited to participate. However, due
to the cultural diversity of New York City, and the areas in which the schools were located, we
were unable to maintain strict adherence to this criterion. Modifications were made to permit
students who spoke languages other than English at home (e.g. Hindi, Arabic, Spanish, Greek,
Mandarin, Hebrew), but were not classified as English Language Learners (ELLs) in the school
system to participate in the study. At the time of letter distribution, we asked the schools to
refrain from giving parental consent letters to all ELLs and any students with an Individualized
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Education Plan (IEP), since the children’s ability to remain focused and complete a battery of
tasks in a 45-minute class period was paramount to the success of the study. According to the
regulations set forth by the New York City Department of Education, students’ time out of the
classroom was limited to one class period. Therefore, the exclusion of these students was
necessary. Lastly, there was one final restriction placed on the sample. Any students repeating
the fifth-grade were excluded from participating in the study since these students had a greater
likelihood of having encountered the fifth grade science content during the previous school year.
No other restrictions were placed on the sample.
School-wide percentages of students qualifying for free or reduced lunch programs
ranged from 88% to 22.3% across the nine schools. Table 4 presents the demographics of the
sample. The sample included 52% females and 48% males, of which approximately 53% were
Black, 20% Asian, 16% White, and 10% Latino. The overall mean age of students in the sample
was 10.6 years. The percentage of students reading above grade level (above-average readers)
was 38.7% of the sample; on-grade level (average readers) 32.5%; and below-grade level
(below-average readers), 29.0%.
The study initially followed a pretest-posttest experimental design with random
assignment of participants to a treatment or control conditions using a random number generator.
However, the status of the study changed approximately two-thirds of the way through to a
quasi-experimental design. For the first two-thirds of the study, students’ permission forms were
separated by gender, and a number was assigned to each permission form. Using the random
number generator, participants were then assigned to a treatment or the control condition.
Circumstances beyond our control (e.g. safety and evacuation drills, school emergencies, and
absenteeism) occurred in the schools at several points during the data collection period. These 56
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issues became particularly problematic after the mid-way point of the study. These events
interrupted the schedule that was agreed upon by the school administrators, teachers, and the
researcher, which ultimately altered the random assignment of participants to a treatment
condition or the control group. These events disallowed the researcher from meeting with several
students at scheduled times and resulted in the rescheduling or cancellation of appointments in
several schools. The number of participants across treatment conditions therefore became
unequal. There were more participants in the abridged text condition than the vocabulary or the
full text conditions. Review of the testing schedule showed that by the projected completion date
of the study, the abridged text and the full text conditions would have more participants than the
vocabulary condition. Therefore, for a two-week period, new participants were placed in the
vocabulary condition as first priority, followed by the full text condition, then the abridged text
condition. Two weeks were needed to restore the schedule since only three students could be
tested during each school day.
Once the differential attrition and replacement across treatment was corrected,
participants added subsequently to the study were randomly assigned to treatment or control
conditions based on the need to maintain a similar number of participants in each condition for
the last four weeks of the study. Participants from each new school added to the study were
distributed evenly to the treatment or control conditions. For example, if twelve new participants
from the same school entered the study, four were placed in each condition. This procedure was
done to offset any future differential attrition. All participants who began the study completed
the study. Lastly, there was no foreknowledge of any of the participants’ abilities prior to
placement in the treatment or control conditions. The researcher had no background information
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on any of the students prior to the Day 1 testing and data collection session. No data were
collected on any student who was eliminated from the study due to a canceled appointment.
Table 4
Characteristics of Participants
Treatment Condition

N

Vocabulary
Training
condition
n=28

Abridged Text
reading
condition
n=32

Full Text
reading
condition
n=33

36
30
27

12
7
9

12
10
10

12
13
8

10.5

10.7

10.5

Demographics
Reading Ability Level
Above Average
Average
Below Average
Age
Mean
Gender
Male
Female

45
48

14
14

17
15

14
19

Race / Ethnicity
Asian
Black, non-Hispanic
Hispanic / Latino
White, non-Hispanic

19
49
10
15

5
15
3
5

8
13
6
5

6
21
1
5

School
A (85.8%)
B (88%)
C (76.8%)
D (81.8%)
E (22.3%)
F (33.1%)
G (80.3%)
H (73.1%)

6
8
6
15
10
12
25
11

---2
2
5
4
3
9
3

2
1
2
3
4
7
9
4

4
5
2
7
2
2
7
4

Note: Percentage of students in each school qualifying for free or reduced lunch given in
parentheses.
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Data collection
Data collection took place during the school day over two testing sessions, scheduled 812 days apart, and lasted for an average of 45 minutes for Session one, and 30 minutes for
Session 2. All treatments and tests were administered to individual students. Each session was
digitally recorded and a sample of the recordings reviewed to establish inter-rater reliability on
the posttest tasks (see Appendix B). Participants’ responses were also hand-recorded on
individual test forms at the time of testing. Data collection occurred in this order: Pretest for
vocabulary knowledge, followed by the intervention, reading of the actual textbook passage in
each condition, and completion of all posttest tasks during the first reading session. During the
second reading session, the delayed vocabulary knowledge posttest was followed by delayed
sentence completion task and the Fountas and Pinnell (2007) Benchmark Assessment System
(BAS) tasks.
Materials and Procedure
Electronic equipment. A digital voice recorder was used to record each participant’s
reading session, along with printed recording sheets during the time of testing (Day 1 or Day 2).
Digital recordings were later uploaded to a computer and participants’ responses transcribed for
scoring and analysis alongside the written responses that were hand recorded by the researcher.
Recording sheets. Recording sheets for each of the reading comprehension tasks were
created for each participant. Additional scorers used blank versions of these sheets to record
participants’ responses from the digital recordings. For the vocabulary and recall tasks, the
scorers indicated a yes, no, or partial rating after evaluating each response. A yes rating indicated
a correct response. A no rating indicated an incorrect response. A partial rating indicated a
partially correct response. One point was given for each yes rating. A tally of all of the yes

65
responses constituted each participant’s raw score for the tasks. Only yes responses were
included in the final analyses. Partial responses were excluded in order to reduce subjectivity and
to make the scoring stricter.
Day 1: Prior knowledge task. Participants were assessed on three levels of vocabulary
knowledge for 10 of the 14 vocabulary words taken from the science textbook passage and these
words were included in the vocabulary condition. At the time of testing on Day 1, participants
were told: “I would like to see how much you know about a few science words. I will ask you
about 10 vocabulary words. Please try to give me your best definition of each word and use each
word in a sentence. Are you ready to begin?”
Participants were then given each word one at a time and asked in this order: 1) Do you
think that you have heard this word before? 2) Tell me what it might mean. 3) Try to use it in a
sentence. All responses were hand recorded and digitally recorded. This occurred for each of the
vocabulary words. The purpose of assessing each student’s knowledge of the vocabulary words
was to obtain a measure of the students’ background knowledge of the science content prior to
administering the treatments. This measure was also repeated as a posttest measure to examine
the effects of participants’ comprehension of the science text.
Participant’s responses from the vocabulary knowledge tasks were scored as either yes,
no, or partial based on a scoring rubric, which used a combination of the most frequent
responses participants in the study sample gave, the expected responses the researcher deemed
appropriate, and the definitions from the vocabulary training condition (see Appendix C). All yes
responses were coded as one point, and a tally made to determine each participant’s raw score.
Only yes responses were included in the final analyses. Partial responses were excluded in order
to reduce subjectivity and to make the scoring stricter.

66
Day 1: Training/Text reading conditions
Text reading conditions. Three reading conditions were compared in this study. The
vocabulary condition and the abridged-text condition were the two treatment conditions. The
full-text, rereading condition was the control. A text drawn from a science textbook was read by
all the groups. The text contained 397 words and was accompanied by four pictures. The two
treatment groups read the text once after they completed their treatment which entailed either
previewing and learning the meanings of the vocabulary words, or reading an abridged version
of the text. The control group read the science textbook article aloud twice. All students read the
text and saw the four pictures.
Vocabulary condition. Participants in the vocabulary condition received direct
instruction on 14 science vocabulary words that were considered critical to understanding the full
science text. The 14 vocabulary words appeared in both the abridged text and the full text. Low
recall items that the majority of students in the pilot study failed to acquire were included in the
vocabulary training set. Direct instruction took place in the form of a vocabulary book (see
Appendix A) that combined the 14 vocabulary words with explanatory definitions and
corresponding pictures. The vocabulary book had pictures on every page including one for each
of the 14 vocabulary words. Only students in the vocabulary treatment saw those pictures.
Participants in the vocabulary condition sat with the researcher and reviewed the 14
vocabulary words, definitions, and pictures in the following way. The researcher read the science
term, then asked each participant to repeat the term. Participants then read each definition
silently while the researcher read the definition aloud. The researcher then summarized the
content by pointing out key concepts in the definition and connected these concepts back to the
vocabulary word and corresponding picture. The researcher also pointed out the Greek and Latin
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roots of any of the vocabulary words when this was applicable (e.g. omni in the word omnivore
means all).
To improve the effectiveness of the training, all participants responded to 3 to 5
questions, specifically written for each term (see Appendix A & D). The questions were devised
to help students consider how the concepts discussed in the definitions were related to each
other, as well as how the 14 vocabulary words were connected to each other. For example, after
reading the definition for the term omnivore, participants were asked four questions about the
term: What kind of organisms do human omnivores eat? Where do second-level food consumers
get their food? What is the difference between an omnivore and an herbivore? What is the
vocabulary word? The correct answers to these questions could be obtained from the vocabulary
learning text they were shown as well as from definitions the participants read earlier. The
questions specifically referred back to previous vocabulary words and definitions (e.g.
organisms, herbivores, and second-level consumers).
Students were not explicitly given any of the answers to the vocabulary instruction
questions. Instead, if a student experienced any difficulty answering a question, the student was
redirected back to the vocabulary text or picture to check for understanding. For example, during
instruction of the word ecosystem, several students stated that the caterpillar was at the bottom of
the food chain. A quick follow up question that they were asked is “Are you sure?” This
prompted the student to look back at the text and the pictures to check for understanding and
correct the response. If a misunderstanding persisted, then the student was asked another guiding
question such as, “Is there anything lower than the caterpillar?” Students were able to make
adjustments to their thinking without the researcher explicitly providing the correct response.
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Lastly, the 14 vocabulary words were paired in the vocabulary book to help the
participants identify the corresponding relationships between the concepts. For example, the
page that contained information about herbivores was placed adjacent to the page that contained
information about first-level consumers. Redundancy in the definitions, questions, and
organization of the vocabulary book was intended to help students connect the science words and
concepts to one another. Readability statistics calculated the vocabulary book as being on a
middle sixth-grade reading level.
Prior to training, participants were told: “Today you will have 14 science vocabulary
words and definitions to learn. These science words all have something to do with energy
transfer in an ecosystem. You will get to spend some time learning the science words and their
definitions. You should try to remember how to say each science word and remember the
definitions. I will help you to remember them. If you are ready, we will begin learning the 14
science words and definitions. Do you have any questions?
Next, participants were told, “I will read the information aloud. Please follow along with
me and repeat the science words when I ask you to. Once we are finished reading the definitions,
I will ask you a few questions about each science word and definition.” The researcher gave the
participant a copy of the vocabulary book that did not have the questions, and read from the
administrator copy that included the questions (see Appendix A).
Abridged-text reading condition. After completing the pretest prior knowledge tasks,
participants in the abridged text condition were told: “Today you will be given a science article
to read aloud. This science article has something to do with energy transfer in an ecosystem. You
should think about the article as you read so that you can remember the information and explain
what the article is all about. When you are finished, I will give you a few moments to review the
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article. Tell when you are done and ready for your second article. If you are ready, I will give
you your first article. Do you have any questions?” Participants were given a copy of the
abridged text (see Appendix E) and were shown where to begin and end the reading. The text
included two pictures. Readability statistics for the abridged text calculated the article as being
approximately on a low seventh-grade reading level (See Table 1). Each participant read the
abridged text aloud and a running record was completed for the reading. During the reading, the
researcher corrected any decoding errors the participant made. Starting and ending reading times
were also noted.
Full-text (rereading) control condition. Participants in the control condition read the
full-text from the science textbook twice. The reading article, entitled Energy Transfer in an
Ecosystem, contained 397 words and 4 pictures. See Appendix F for a text only version of the
article. Readability statistics for the full text calculated the reading article as being on
approximately a middle seventh-grade reading level (See Table 1).
After completing the pretest prior knowledge tasks, participants in the control condition
were told: “Today you will be given a science textbook article to read aloud. This textbook
article has something to do with energy transfer in an ecosystem. You will get to read the
textbook article twice. You should think about the information in the textbook article as you read
so that you can remember the information and explain what the article is all about. After you
finish reading the textbook article for the first time, you can take a few moments and review the
pages. Tell me when you are done and ready to read the article for the second time.”
Reading the full text following the three different treatments. After the students had
either studied the vocabulary words, read the abridged text, or read the full text they then read or
reread the full text. The introductory instructions differed across the groups. In the vocabulary
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condition, students were told that they would read a textbook article that contained the
vocabulary words they had just studied. In the abridged text condition, students were told that
they would read a textbook article that was on the same topic as the article they just read and that
contained the same information. In the reread control condition, students were told that they
would read the same textbook article for a second time. Following this, all students followed the
same procedures and received the same instructions: “You should think about the information
and meaning in the textbook article as you read so that you will be able to explain the textbook
article. When you are finished, I will ask you some questions about the textbook article. Do your
best to understand and remember the information because you will not get to look back at the
textbook when you answer the questions. When you are finished reading, I will give you some
time to review the article. Tell me when you are done.”
Instructions and procedures were identical during the first/final textbook reading, with the
exception that participants in the full-text condition were told prior to the final textbook reading
that they would be given questions about the article and would not be permitted to look back at
the article when answering the questions. Participants in the abridged text and vocabulary
conditions were told the same information prior to their first and only reading of the textbook
article. Decoding errors were corrected in all conditions, for every participant. Start and ending
times and running records were completed for every student. All participants were shown where
to begin and end reading the text, were complimented after reading the text, and were allowed
time to review the text prior to moving onto the posttest tasks.
Participants’ review strategies across conditions involved looking back at the text,
skimming the pages, reading the captions, looking at the pictures, and asking questions in an
attempt to engage the researcher in a conversation, to which the researcher politely redirected the
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student back to the task at hand. The extent of strategy use varied across participants. Once the
student signaled that he or she was finished reviewing the article, posttests were administered
immediately. Participants’ accuracy in oral reading of the full text was compared across the
treatment conditions. The dependent variables included the number of reading errors, defined as
word substitutions and word omissions; number of self-corrections participants made; and
amounts of time taken by each participant to read and to review the science text. For participants
in the full text control condition, data from the second reading was used in the final analyses. For
participants in the abridged text and the vocabulary condition, data from the first and only
reading of the textbook article were used in the final analyses.
Day 1: Posttest reading comprehension measures (All Groups)
Several comprehension measures (free recall, prompted recall, vocabulary, cloze passage,
multiple choice, and sentence completion tasks) were used in the pilot study. Analysis of data
from the pilot study revealed several limitations of these measures, as previously discussed. The
cloze passage task was eliminated due to poor student performance, and the multiple-choice task
was eliminated because it included too few items to assess student comprehension. The sentence
completion task was lengthened to compensate for the elimination of the cloze passage task and
the multiple-choice task. Other measures of comprehension, namely the free recall task and
prompted recall task remained unchanged. (See Appendix B for a sample of the recording
sheets.)
Free recall. At the beginning of this task, each participant was told, “You did a great job
reading. Now, I would like for you to tell me about the science text you just read. Try to recall all
of the ideas you remember. Please explain any of the concepts and ideas that were discussed in
the article.”
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Participant’s responses were scored based on the number and quality of statements that
matched the content contained in the full text. The key ideas and concepts identified by the
publishers (e.g. vocabulary and key understandings) as the most relevant were included in the
scoring rubric. The ideas and concepts represented in the textbook passage were pulled line by
line and organized in the rubric in the order in which they were read by the participants. Any
obvious statement made by the participants that correctly referred to an idea or concept contained
in the text was counted as one-point. This also included correct use of the vocabulary terms and
definitions. If a student repeated a concept or idea, the repeated utterance was not counted a
second time. Thirty-five possible statements were included in the scoring rubric. Raters were
also permitted to give one point for any additional understanding the students made that was
clearly aligned to the topic, but may not have been included in the text. A tally of all of the
correct statements made by each participant constituted the participant’s raw score for this task.
(See Appendix G for the full rubric.)
Prompted recall interview. Following the free recall task, participants were told, “Now I
will ask you to explain specific concepts and ideas that were discussed in the article. Answer as
completely as you can.” Participants were read a series of 10 prompts, containing a total of 18
components that reflected the main ideas and concepts contained in the full text. Each
participant’s response received a yes, no, or partially correct rating for each of the 18
components. A tally of all of the yes responses constituted each participant’s raw score for this
task. Only yes responses were included in the final analyses. (See Appendix H for prompted
recall rubric.)
Vocabulary knowledge task. Participants’ knowledge of the 14 critical vocabulary
terms was assessed. Participants were provided with each vocabulary word one at a time and
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were asked to tell what the vocabulary might mean, then to try to use the word in a sentence.
This occurred for each of the 14 vocabulary words. Participant’s responses from the vocabulary
knowledge tasks were scored as either yes, no, or partial based on a scoring rubric, which used a
combination of the most frequent responses participants in the study sample gave, the expected
responses the researcher deemed appropriate, and the definitions from the vocabulary training
condition (see Appendix C). All yes responses were coded as one point, and a tally made to
determine each participant’s raw score (maximum = 14 correct). Only yes responses were
included in the final analyses. Partial responses were excluded in order to reduce subjectivity and
to make the scoring stricter.
Matching task. Following the prompted recall task, participants were given a seven-item
matching task to complete. This task did not include any pictures. Participants were told, “Here
are some plants and animals that the article spoke about. In Box 1, there are four listed. In the
next box, there are three. In Box 3, there are three more. In Box 4, there are the last three. Look
through each box and find an example of the word that I will read to you. Look through the list
and find an example of a(n)__________.” The researcher read each of the words in the word
boxes to the participants, then read each of the seven test items, one at a time, to the participants
and recorded the participants’ responses. The seven test items were vocabulary words from the
full text. They were herbivore, carnivore, omnivore, first level consumer, second level consumer,
third level consumer, and decomposer. Participants used the examples in the word boxes to make
a match with each of the seven vocabulary words. (See Appendix B for the Matching task.)
Sentence completion task. Following the matching task, participants completed the
expanded 15-item sentence completion task. Participants were told, “Now I am going to show
you some sentences that need to be completed. Use what you remember from the text to fill in the
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missing words and make the sentences complete. I will also give you a word box that has all of
the words you need for the sentences. I would like you to read the words in the word box, select
the best one to complete the each sentence, and I will write that word on the line for you. Let’s
review the words in the word box together.”
All of the words in the vocabulary box were read aloud to each participant, while the
participant followed along. The purpose of the sentence-completion task was to assess
vocabulary knowledge, recall, and comprehension of the text. The incomplete sentences in this
task were drawn from the science text. For example, Item 1 indicated: “An ___________
includes all the plants and animals in an area and the environment in which they live.” This
sentence replaced the word organisms with the words plants and animals. However, the concept
appeared in the second paragraph of the science text. Participants then reviewed the words in the
vocabulary word box and selected the best word to complete the sentence. Twenty words were
placed in the word box; however, only 15 words were needed for this task. The remaining words
acted as distracters.
Participants were given limited time to select an answer for each test item. If a participant
did not provide a response within one minute of the researcher reading the sentence, then the
student was prompted to provide a response. No items were skipped. However, if a student asked
to go back to change a response, they were permitted to do so. Once an answer was voiced, the
researcher recorded the response and moved on to the next item. (See Appendix B for the
Sentence Completion task.)
Day 2: Delayed Posttest and BAS Screening measures
Approximately 8-12 days following the Day 1 test session, participants were reassessed
for vocabulary knowledge and sentence completion knowledge. The delayed posttests were
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conducted to ascertain the effectiveness of the treatments. We were interested in learning what
information the students recalled of the 14 vocabulary words and of the content from the science
text. The number of days between the immediate posttests and the delayed posttests did not differ
significantly across treatment groups. Mean number of days by treatment condition between the
immediate and delayed posttests was 10.46 days for the Vocabulary condition, 10.56 days for the
Abridged condition, and 10.24 days for the Full text control condition. (See Results section for
further details.)
At the beginning of the Day 2 test session, students were told: “Our job for today is to
complete four tasks. First, I will ask you a few questions about the vocabulary words from last
time. I would like to see how much you remember. Second, I will give you some words to read
from a word list. Third, I will do a running record with you. Last, I will give you a second chance
to take the sentence completion test from last time. Our session for today will take about 40
minutes to complete. Do you have any questions?”
Delayed posttest: Vocabulary knowledge task. Participants’ knowledge of the 14
vocabulary words was re-assessed using the same format from Day 1. Students were re-assessed
on two levels of vocabulary knowledge (definition knowledge and sentence generation). Scoring
followed the same procedure as previously described.
Delayed posttest: Sentence completion task. Participants were reassessed on their
content and vocabulary knowledge using the same procedure as previously described for the
sentence completion task. The delayed sentence completion task was re-administered to each
participant 8-12 days following the participant’s first attempt of this task.
Inter-rater reliability. Approximately one-third (n=36) of the participants’ responses for
vocabulary knowledge, free recall, and prompted recall measures were analyzed to establish
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inter-rater reliability and inter-rater agreement. The researcher and a veteran science teacher of
10 years reviewed students’ audio recordings to develop the scoring rubrics and to ensure that
responses were accurate based on the content in the science passage. Rubrics were finalized
between the researcher and the veteran science teacher after all participants’ audio recordings
were reviewed.
Using the finalized scoring rubrics, the veteran science teacher reviewed and scored a
random sample of one-third of the study sample (n=36) on each measure before moving onto the
next measure. These scores were compared to the researcher’s scores. Due to a timing
constraint, discrepancies in scores for the random sample were not discussed between the
researcher and the veteran science teacher.
Participant’s responses were rated as either yes, no, or partial based on the scoring rubric,
which used a combination of the most frequent responses participants in the study gave and the
expected responses the researcher and veteran science teacher deemed appropriate. All yes
responses were coded as one point, and a tally made to determine each participant’s raw score.
Only yes responses were included in the final analyses. Partial responses were excluded in order
to reduce subjectivity and to make the scoring stricter.
Inter-rater reliability and inter-rater agreement were calculated using the IBM® SPSS®
Statistics program. As shown in Table 5, inter-rater reliability between Rater 1 (researcher) and
Rater 2 (veteran science teacher) was consistently high (α > .90) across all measures. Rater 1 and
Rater 2 agreed on the relative performance of students in one-third of the sample. Inter-rater
agreement, using intra-class correlation, for each measure was high across all measures.
Reliability analysis used a two-way mixed model for absolute agreement between raters. As
evidenced by the intra-class correlation for grouped data, there was not a lot of variability
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between raters. Raters appeared to be consistent, relative to one another, in their scoring. The
95% confidence intervals for this coefficient show that 95% of the sample evaluated had
acceptable reliability: Vocabulary definition pretest 95% CI [0.86, 0.97]; vocabulary sentences
pretest, 95% CI [0.69, 0.97]; immediate posttest definitions, 95% CI [0.88, 0.97]; immediate
posttest sentences, 95% CI [0.79, 0.98]; delayed posttest definitions, 95% CI [0.89, 0.97];
delayed posttest sentences, 95% CI [0.65, 0.97]; prompted recall, 95% CI [0.82, 0.97]; and free
recall, 95% CI [0.86, 0.96]. Cronbach’s alpha, mean, standard deviation, and intra-class
correlations for one-third of the study sample are presented in Table 5.
Some of the outcome measures assessing vocabulary and text comprehension were
administered twice, once on the immediate posttest and again on the delayed posttests. Testretest reliabilities were assessed using Pearson Product Moment Correlation. Results revealed
adequate levels of test-retest reliability (across 8-12 days) for the vocabulary definitions posttest
(r = .83), vocabulary sentence generation posttest (r = .72), and sentence completion posttest (r =
.88). All correlations were significant at the p = .01 level (2-tailed). Internal consistency was
high across all measures for the immediate and delayed posttests: vocabulary definitions posttest
(α = .91); vocabulary sentence generation posttest (α = .84); and sentence completion posttest (α
= .93).
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Table 5
Inter-rater Reliability, Mean, and Standard Deviations of Pretest and Posttest Tasks for Onethird of the Sample
Measures

Max

Rater 1
M(SD)

Rater 2
M(SD)

Intra-class
correlations

Cronbach’s
alpha

Pretest
Target Vocabulary
Vocab. – Definition
Vocab. – Sentence

10
10

5.06(1.62)
4.97(2.19)

4.81(1.79)
4.22(2.17)

0.93
0.92

0.94
0.95

Posttest
Target Vocabulary
Immediate – Definition
Immediate – Sentence
Delayed – Definition
Delayed – Sentence

13
14
13
14

8.36(2.78)
8.58(3.68)
7.64(2.73)
8.25(3.27)

8.14(2.76)
7.58(3.35)
7.83(2.83)
7.14(2.73)

0.94
0.94
0.94
0.91

0.94
0.96
0.94
0.94

Free Recall
Prompted Recall

35
18

10.50(4.37)
11.53(3.49)

10.33(4.00)
12.53(4.18)

0.93
0.93

0.93
0.95

Note. Statistics are based on a total of n=36 participants; Vocabulary, n=10; Abridged-text,
n=12; Full-text, n=14. p < .05.
BAS Screening measures. The Fountas and Pinnell (2007) 2nd Ed. Benchmark
Assessment System (BAS) is a commercial reading assessment used in the New York City
public school system, which utilizes multiple tasks to determine students’ independent and
instructional reading levels for both narrative and expository text. According to the research
developers, there is internal evidence for the reliability and validity of the measure. However, no
external reviews were found that addressed the technical qualities of the assessment.
The BAS field report (Fountas & Pinnell, 2007) indicates a moderate to strong positive
correlation for convergent validity with other measures of reading that include word
identification, vocabulary knowledge, prompted recall, reading rate and fluency, and cloze
passage analysis: SORT-R3, r = 0.62; Reading Recovery for nonfiction text, r = 0.93; and
Degrees of reading Power, r = 0.42. Test-retest reliability of the BAS revealed a reliability
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coefficient of α = .94 for L-Z leveled books, which is the series of books selected for use in this
study. Field-tests for the BAS show a relatively high reliability coefficient, which indicates the
BAS is stable in measuring the same latent variables.
BAS Word decoding task. Readers’ inability to decode specific words can negatively
affect text comprehension. Therefore, a decoding task from the BAS was administered to assess
students’ decoding ability level. After completing the delayed posttest vocabulary knowledge
task, students were administered the BAS word decoding task. Students were told: “In this task, I
would like to see how quickly, yet accurately, you can read the words in the list. Read each word
at your own pace. Try not to make any mistakes. I am checking to see how many words you can
read from this word list. You can start from here (top of the column) and go to here (bottom of
the column) and start when you ready. Any questions?” Participants read approximately 100
words that gradually increased in difficulty from a beginning fourth-grade reading level to a
seventh grade reading level. One-full point was awarded for each word read correctly. No
decoding assistance was given to any student during this task. If a student hesitated for longer
than 10 seconds, he or she was prompted to provide a response. Students were asked to repeat a
word if it was not clearly heard by the researcher. Review of student performance from the pilot
study revealed that this task was sensitive to differences in students’ decoding and word
identification ability. This task replaced the comprehension measure that was initially used to
identify students’ reading ability level.
BAS Reading Comprehension Task. Students’ scores from the BAS word decoding task
were used to determine at which level to begin the Benchmark Assessment for reading
comprehension. The number of correct responses at each word level determined the text reading
level students were assessed on for reading comprehension. For example, according to the
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manual, if a student read 6-10 words correctly at Level 4, he or she should begin the Benchmark
Assessment for reading comprehension at Level M. The more words read correctly at each word
level equated to a higher Benchmark Assessment text level. Each student was individually
assessed and given a BAS little book that matched his or her word decoding level, according to
the specifications of the manual.
Specific directions for administering the BAS tasks were included in the documentation
provided by Fountas and Pinnell (2007). The instructions were read verbatim from the manual,
prior to the administration of the measure. Following the instructions, each participant read aloud
from his or her individually leveled, non-fiction BAS little book. Students’ miscues, errors, and
reading time were recorded. After each participant completed reading the first section of the
BAS little book aloud, he or she read the rest of the book silently. During the silent reading
session, the researcher continued to record each student’s time on task. Following the completed
reading of the BAS little book, a brief interview occurred to determine students’ comprehension
of the text.
Expository text. Several titles from the Benchmark Assessment System were used. Based
on students’ word decoding level, students read texts from Level Q through Level Z. Subject
matter differed based on the reading level. See Table 6 for a list of titles.
Prompted recall comprehension task. A “comprehension conversation” protocol
provided in the Benchmark Assessment System was used to assess students’ level of science text
comprehension. The comprehension conversation task included two interviews to probe
participants’ thinking “within, beyond, and about the text.” Participants were asked to first talk
about what they learned from the science text. Following this, participants were provided several
response prompts (e.g. What is an example of an animal adaptation described in the book?). All
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responses were recorded and rated to determine each students’ comprehension of the text. The
data were scored following the instructions and scoring rubric provided in the BAS. Up to three
points were assigned for each correct response.
Text reading accuracy. A “running record” protocol provided in the BAS was used to
assess students’ level of reading accuracy, defined as reading rate, fluency, and number of errors
encountered. The researcher followed along as each participant read aloud from the science text
and recorded on a separate form any discrepancies between the participants’ utterances and the
actual text. Reading proficiency level was determined based on the number of uncorrected errors
participants made during the read aloud portion of the assessment. The researcher also took note
of how fluently each participant read the text (e.g. attending to punctuation, reading in staccato
form, or in short bursts of two to three words) and assigned a fluency score following the rubrics
provided in the BAS.
Categorization by reading ability. For this study, the purpose of the BAS reading
comprehension measure was to identify participants’ reading ability level – as above average,
average, or below average readers. The text-gradient letter level (see Appendix I) developed by
Fountas and Pinnell (1996) indicates the expected instructional and independent reading ability
levels by grade. According to the BAS manual, at the beginning of the school year, fifth-grade
students should read at a Level S/T. Participants in the study performed in the range between
Level Q to Level Z. Table 6 presents the participants’ reading ability levels, based on the BAS
reading comprehension measure.
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Table 6
Reading Ability Levels of Participants and List of BAS Titles
Treatment Condition
Vocabulary Abridged Text
Training
reading
Demographics
N
reading
condition
condition
All
n=28
n=32
Fountas and Pinnell
Reading level and book titles
Q – Not Too Cold for a Polar Bear
1
---1
R – Fishing Smarts
18
7
4
S – Amazing Animal Adaptations
15
4
6
T – Why Do Wolves Howl
21
6
6
U – Earthquakes
18
3
9
V – Tsunamis: Mighty Ocean Waves
9
3
4
W – Obituary: Coretta Scott King
5
1
2
X – The Internet: Getting Started
5
3
---Z – The International Space Station
1
1
---Reading Comprehension Level
Above-average
Average
Below-average

36
30
27

U-Z (n = 11)
T-U (n = 8)
R-T (n = 9)

U-W (n = 14)
T-U (n = 11)
Q-T (n = 7)

Full Text
reading
condition
n=33

---7
5
9
6
2
2
2
----

U-X (n = 11)
T-U (n = 11)
R-S (n = 11)

Notes: Statistics are based on n=93 participants. The symbol “----” indicates no data available.
Initially the plan was to derive cut scores from the range of scores obtained on the BAS
tasks, which included assessments in decoding, vocabulary knowledge, prompted recall, reading
rate, and fluency, as well as readers’ reading errors, miscues, and text comprehension. These
were to be used to identify reading ability levels. Two issues, however, arose in attempting to use
these measures. According to the research developers, the BAS decoding measure (word list)
should correspond to the BAS reading comprehension measure and its respective text-gradient
letter levels (e.g. Level R, S, T, U, V). At each word list level, readers were expected to decode a
specific number of words. Once a reader’s decoding level was determined, readers were then
tested using the corresponding Benchmark Assessment little book, as indicated in the manual.
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However, for several participants in this sample the number of words correctly decoded from the
BAS word list did not match reader’s text comprehension level. Therefore, at the researcher’s
discretion and using the scoring guidelines from the manual, if a student scored above 99% for
accuracy and received a rating of “excellent comprehension ” on the Benchmark Assessment
reading comprehension measure, the student was given a higher level text to read and reassessed
for reading comprehension. In contrast, if a student read below 95% accuracy and received a
“limited comprehension” or “unsatisfactory comprehension” rating, the student was given a
lower level text to read. This was done irrespective of the results from the word decoding task
and the instructions in the manual. Discrepancies between text comprehension and decoding
ability levels occurred 17 times in the sample.
Secondly, an imbalance in the distribution of participants across reading ability levels
(above-average, average, and below-average) was found when only the reading level letter
designation (Q-Z) from the BAS reading comprehension measure was used to categorize
students (above average, n=34; average, n=37; below average, n=22). The number of below
average readers was considerably less than the number of average readers. Therefore,
participants’ performance on the BAS decoding task was analyzed to determine whether it
provided a more balanced distribution of participants across reading ability levels. The decoding
task showed a better distribution of participants for reading ability. According to Keenan (2014),
when children are younger, decoding accounts for more variance in reading comprehension than
it does for older children. Therefore, the decision was made to categorize participants as above
average, average, or below average readers based solely on their performance on the BAS
decoding measure (word list) rather than on their BAS reading comprehension score.
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Analyses of variance (ANOVA) were performed with two independent variables:
treatment condition (vocabulary training vs. abridged-text vs. full-text) and reading ability
(above average vs. average vs. below average). Pretest and screening measures were analyzed to
verify that the treatment groups did not differ significantly from one another. Additional
ANOVAs were performed with time of test (immediate posttest vs. delayed posttest) as a third
independent within-subjects variable. The dependent measures were drawn from the posttests.
Tukey post hoc analyses and pairwise comparisons were applied when significant main effects of
treatment condition were detected. The rejection level for all analyses was set at p < .05. The
statistical analyses were performed using the IBM® SPSS® Statistics program.
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Chapter V
Results
The purpose of this study was to investigate two forms of reading interventions that are
theoretically based, that hold a chance of improving elementary students’ reading comprehension
of a science textbook, and that could be applied with relative ease in the science classroom. In
this chapter, data analyses and findings are presented.
Comparison of the treatment groups on screening variables. Assessment of
participants’ knowledge of the target vocabulary words was performed during Session One.
Screening measures from the Fountas and Pinnell Benchmark Assessment System (BAS) were
administered individually to each student during Session Two. Two-way analyses of variance
(ANOVA) were performed with treatment condition (vocabulary, abridged text, full-text) and
reading ability level (above average, average, and below average) as the independent variables.
Mean performance and test statistics are reported in Table 7. Although the means for the
vocabulary and the abridged text conditions are slightly above those of the full text condition on
some measures, two-way ANOVAs showed that the treatment conditions did not differ
significantly on any of the screening measures presented in Table 7 (all ps>.05). Therefore, it
was deemed unnecessary to use any of the BAS screening measures as a covariate in the posttest
analyses.
As shown in Table 7, participants in each of the treatment conditions performed similarly
on the decoding and oral reading tasks. The oral reading variable was created as a numerical
representation of the reading comprehension / text gradient letter level (e.g. level N = 1, level S =
2, level U = 3, and so forth) and was used as a dependent variable to determine if treatment and
reading level subgroups significantly differed. As evident in Table 7, no treatment group
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differences were detected. Although random assignment of students to treatment groups was
compromised in some cases in the current study, these findings show that despite this, the three
treatment groups performed equivalently on the various measures of language and literacy that
were administered.
With regard to the degree of participants’ prior knowledge of the 10 target vocabulary
words, the majority of participants reported that they had heard most of the target vocabulary
words prior to treatment. However, when the participants were asked to define the words and
correctly use each word in a sentence, this task proved to be challenging; participants were able
to do so for approximately half of the 10 target vocabulary words. This finding has two positive
implications. First, participants in each of the treatment conditions showed similar amounts of
vocabulary knowledge of the 10 target vocabulary words. Second, lower scores on the pretest
indicated that there was room for gains in vocabulary knowledge across each of the treatment
conditions.
Two-way ANOVAs confirmed significant main effects for reading ability on all of the
screening measures (see Table 7), which was expected. Comparison of the group means for
reading ability showed that above average readers consistently outperformed average readers
who in turn outperformed below average readers. Lastly, there were no significant interactions
between treatment and reading ability (all ps>.05).
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Table 7
Mean Pretest Performance and Standard Deviations on the Fountas and Pinnell Measures and
Target Vocabulary Measures for the Vocabulary Training, Abridged Text, and Full Text Reading
Conditions
Vocabulary
M(SD)
(n=28)

Abridged
M(SD)
(n=32)

Full Text
M(SD)
( n =33)

Total
M(SD)

F - Stat
(p)

74.61 (14.52)
87.73 (4.71)
75.50 (3.12)
57.78 (10.93)

74.22 (13.73)
84.07 (3.45)
73.91 (3.27)
55.00 (16.49)

72.88 (12.96)
86.82 (4.33)
73.82 (2.64)
58.00 (7.31)

73.86 (13.58)
86.03 (4.33)
74.30 (3.00)
57.15 (11.03)

Ta: 1.17 (.32) ns
Ra: 137.91 (.00)**
TxRa: 0.19 (.94) ns

4.39 (2.15)
6.09 (1.87)
4.38 (1.51)
2.33 (0.71)

4.19 (1.53)
5.07 (1.38)
4.09 (1.04)
2.57 (1.13)

4.15 (1.73)
5.73 (1.62)
3.82 (0.60)
2.91 (1.45)

4.24 (1.79)
5.58 (1.63)
4.07 (1.05)
2.63 (1.15)

T: 0.53 (.59) ns
R: 39.16 (.00)**
TxR: 0.98 (.42) ns

n = 11
n=8
n=9

n = 14
n = 11
n=7

n = 11
n = 11
n = 11

Heard before (max. 10)
Above-average
Average
Below-average

7.96 (2.03)
8.27 (0.91)
8.88 (2.23)
6.78 (2.44)

8.47 (1.16)
8.71 (1.14)
8.27 (1.35)
8.29 (0.95)

7.85 (1.48)
8.73 (1.10)
7.91 (1.30)
6.91 (1.51)

8.10 (1.58)
8.58 (1.05)
8.30 (1.60)
7.22 (1.83)

T: 1.27 (.28) ns
R: 5.80 (.00)*
TxR: 1.44 (.23) ns

Definition (max. 10)
Above-average
Average
Below-average

4.64 (2.57)
5.82 (1.83)
5.38 (2.62)
2.56 (2.19)

4.72 (2.14)
5.00 (2.51)
4.91 (1.70)
3.86 (2.04)

4.00 (2.00)
5.73 (1.42)
3.36 (1.29)
2.91 (2.02)

4.44 (2.23)
5.47 (2.01)
4.47 (2.00)
3.04 (2.07)

T: 0.90 (.41) ns
R: 11.0 (.00)**
TxR: 1.80 (.14) ns

Sentence (max. 10)
Above-average
Average
Below-average

5.43 (2.80)
6.82 (1.83)
5.50 (2.27)
3.67 (3.39)

5.97 (2.57)
6.00 (2.75)
5.91 (2.34)
6.00 (2.94)

5.00 (2.42)
6.82 (2.14)
4.73 (1.56)
3.45 (2.34)

5.46 (2.59)
6.50 (2.29)
5.37 (2.06)
4.19 (2.98)

T: 1.28 (.28) ns
R: 6.17 (.00)**
TxR: 1.56 (.19) ns

Pretest Measures
Fountas & Pinnell
Decoding (max. 100)
Above-average
Average
Below-average
Oral Reading Level (max. 9)b
Above-average
Average
Below-average
Number of students
Above-average
Average
Below-average
Target Vocabulary

Note. Statistics are based on a total of 93 participants, n=28 in vocabulary condition, n=32 in abridged text
condition, and n=33 in full-text condition. Ns for reading ability levels are n=36 above-average readers,
n=30 average readers, and n=27 below-average. * p < .05. ** p < .01. ns = not statistically significant.
a.
T= Treatment, R= Reading level, TxR = Treatment x Reading level interaction
b.
Oral reading level refers to the scale score associated with each lettered reading level
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Comparison of treatment conditions on posttest measures. Several measures were
used to assess fifth grade students’ comprehension of the science textbook passage. These
measures included vocabulary definition knowledge, vocabulary sentence generation, sentence
completion, matching vocabulary terms to exemplars, free recall of the text, and an 18-item
prompted recall task. Additional dependent measures were analyzed to provide a more complete
picture of students’ reading ability. These variables included the number of reading errors and
self-corrections made by students, and length of time taken by each student to read and review
the full text. The independent variables for the ANOVAs were treatment condition, reading
ability level, and time of test (immediate posttest, delayed posttest).
Vocabulary Knowledge. Vocabulary knowledge refers to the participants’ ability to
provide an accurate definition of each science term and appropriate use of each science term in a
sentence. A repeated measures ANOVA was conducted with three independent variables:
Treatment (3 levels), reading ability (3 levels), and time of test (2 levels). The purpose was to
assess the effects of the reading treatments on students’ vocabulary learning.
Vocabulary-definition. The ANOVA yielded significant main effects of treatment
condition and reading ability. Mean performance is reported in Table 8 and test statistics in Table
9. Tukey post hoc comparisons showed the mean of the vocabulary condition was significantly
higher than the mean of the full text condition at p < .001; the mean of the abridged text
condition was significantly higher than the mean of the full text condition at p < .01; the
vocabulary condition did not differ significantly from the abridged text condition, p > .05. The
absence of a difference between the vocabulary condition and the abridged text condition
suggests that the vocabulary training and the abridged text helped students learn word meanings
equally well. This is somewhat surprising given that vocabulary meanings were explicitly taught
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in the vocabulary condition. One reason may be that the abridged text provided clearer
explanations for vocabulary words and greater coherence among central ideas than the full text.
Findings suggest that both prereading treatments positively influenced fifth-grade students’
acquisition of vocabulary definition knowledge.
The ANOVA did not reveal a significant main effect of time of test (immediate posttest
vs. delayed posttest, p > .05). Inspection of group means revealed that students’ vocabulary
learning declined only slightly from the immediate posttest to the delayed posttest that was given
8 to 12 days later. Means decreased from 7.61, SD = 3.24 (immediate posttest) to 7.26, SD =
3.24 (delayed posttest) items correct, showing that forgetting was limited and most of the
definitions were remembered after the delay. No interactions were significant on the vocabularydefinition measure (all ps > .05). Therefore, group means were collapsed across immediate and
delayed posttests. Table 8 shows the average means across the two posttests.
Regarding the main effect of reading ability on the vocabulary definitions posttest, it is
apparent in Table 8 that the three reading ability groups differed. A Tukey post hoc pairwise
comparison test revealed that above average readers differed significantly from below average
readers at p < .001; average readers differed significantly from the below average readers at p <
.01; above average readers did not differ significantly from average readers, p > .05. Reader
ability did not interact significantly with treatment or the time of posttest.
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Table 8
Mean Performance and Standard Deviations on Posttests in the Vocabulary Training, Abridged Text, and Full Text Reading
Conditions
Max
Vocabulary
Abridged
Full
Total
Cohen’s d bc
Tasks and Measures
Score
Training (V)
Text (A)
Text (F)
Mean
(Treatment)
M(SD)
M(SD)
M(SD)
Posttests
Target Vocabulary
Definition knowledge a
Above-average
14
11.27 (1.59)
8.21 (2.58)
7.73 (2.29)
9.00 (2.65)
0.42 (V-A)
Average
8.94 (3.39)
8.14 (1.58)
6.14 (2.28)
7.62 (2.62)
0.95 (V-F)*
Below-average
5.94 (2.89)
5.86 (2.34)
4.05 (2.43)
5.15 (2.64)
0.67 (A-F)*
Mean (SD)
8.89 (3.40)
7.67 (2.37)
5.97 (2.72)
7.44 (3.05)
Sentence generation a
Above-average
Average
Below-average
Mean (SD)
Sentence completion task a
Above-average
Average
Below-average
Mean (SD)
Matching task
Above-average
Average
Below-average
Mean (SD)

14

12.50 (1.61)
10.56 (1.52)
7.28 (4.27)
10.27 (3.47)

9.68 (2.83)
10.41 (1.76)
10.00 (3.27)
10.00 (2.55)

10.27 (2.23)
7.77 (3.70)
6.73 (3.64)
8.26 (3.50)

10.72 (2.57)
9.48 (2.85)
7.76 (3.88)
9.46 (3.29)

0.09 (V-A)
0.58 (V-F)*
0.57 (A-F)*

15

12.45 (1.78)
10.00 (3.13)
7.56 (4.26)
10.17 (3.67)

10.82 (1.32)
10.41 (2.36)
6.21 (2.29)
9.67 (2.65)

11.09 (1.66)
8.09 (2.55)
6.59 (3.66)
8.59 (3.27)

11.40 (1.69)
9.45 (2.77)
6.81 (3.50)
9.44 (3.24)

0.16 (V-A)
0.46 (V-F)
0.36 (A-F)

7

5.27 (1.56)
4.63 (1.69)
4.11 (1.63)
4.67 (1.63)

3.79 (1.85)
4.09 (1.38)
3.86 (2.12)
3.91 (1.78)

5.09 (1.51)
4.09 (1.92)
2.82 (2.04)
4.00 (1.82)

4.64 (1.76)
4.23 (1.63)
3.52 (1.95)
4.13 (1.78)

0.48 (V-A)
0.39 (V-F)
-0.05 (A-F)
90
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Table 8 (continued)
Mean Performance and Standard Deviations on Posttests in the Vocabulary Training, Abridged Text, and Full Text Reading
Conditions
Max
Vocabulary
Abridged
Full
Total
Cohen’s d bc
Score
Training (V)
Text (A)
Text (F)
Mean
(Treatment)
M(SD)
M(SD)
M(SD)
Free recall
Above-average
35
13.64 (6.33)
11.86 (5.90)
14.36 (8.32) 13.17 (6.73)
-0.05 (V-A)
Average
10.13 (5.17)
11.36 (4.13)
10.64 (2.38) 10.77 (3.81)
-0.11 (V-F)
Below-average
9.11 (6.05)
10.71 (6.02)
10.55 (5.48) 10.11 (5.63)
-0.07 (A-F)
Mean (SD)
10.96 (5.85)
11.31 (5.35)
11.85 (5.39) 11.35 (5.39)
Prompted recall
Above-average
Average
Below-average
Mean (SD)

18

15.00 (1.90)
11.75 (3.92)
8.89 (4.76)
11.88 (3.53)

10.57 (3.37)
10.64 (2.50)
5.86 (3.72)
9.02 (3.20)

11.45 (2.62)
7.00 (3.61)
5.09 (2.70)
7.85 (2.98)

12.19 (3.30)
9.60 (3.82)
6.56 (3.98)
9.45 (3.7)

0.64(V-A)*
1.02 (V-F)*
0.45 (A-F)

Note. Statistics are based on a total of 93 participants, n=28 in vocabulary condition, n=32 in abridged text condition, and
n=33 in full-text condition. Ns for reading level are n=36 above-grade level, n = 30 on-grade level, and n = 27 below-grade
level.
* p < .05. ** p < .01. ns = not statistically significant.
a.
Mean and standard deviations shown are the averaged scores across the Immediate and Delayed posttest measures.
b.
Cohen’s d = Difference between means divided by the pooled standard deviation.
c.
Tukey Post Hoc tests to compare pairs of means * p < .05.
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Table 9
ANOVA Table of Performance in Posttest Reading Tasks as a Function of Treatment
Condition and Reading Level
F-Stat
(p)

ηpb

57.01
108.7
6.714
5.689

10.0 (.00)**
19.1 (.00)**
1.18 (.33)ns

.193
.313
.053

1
2
2
4
168

6.838
4.017
1.163
1.172
6.554

1.04 (.31)
0.61 (.54)
0.18 (.84)
0.18 (.95)

.006
.007
.002
.004

2
2
4
84

34.38
59.65
22.53
8.411

4.08 (.02)*
7.09 (.00)**
2.68 (.04)*

.089
.144
.113

1
2
2
4
168

0.119
2.663
3.180
2.013
10.22

.012 (.91)
.261 (.77)
.311 (.73)
.197 (.94)

.000
.003
.004
.005

2
2
4
84

15.00
163.9
6.790
6.936

2.17 (.12)ns
23.67 (.00)**
.982 (.42)ns

.049
.361
.045

1
2
2
4
168

12.80
1.393
0.207
2.180
7.611

1.68 (.19)
.183 (.83)
.027 (.97)
.286 (.89)

.010
.002
.000
.007

Tasks and measures

df

Mean Sq.

Vocabulary – Definition
Treatment (T)
Reading level (R)
TXRa
Error

2
2
4
84

IDb (Time of posttest)
ID x T
ID x R
ID x T x R
Error
Vocabulary – Sentence generation
Treatment
Reading level
TXR
Error
ID
ID x T
ID x R
ID x T x R
Error
Sentence completion
Treatment
Reading level
TXR
Error
ID
ID x T
ID x R
ID x T x R
Error
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Table 9 (continued)
ANOVA Table of Performance in Posttest Reading Tasks as a Function of Treatment
Condition and Reading Level
F-Stat
(p)

ηpb

4.897
9.461
3.717
3.054

1.604 (.21)ns
3.098 (.05)*
1.217 (.31)ns

.037
.069
.055

2
2
4
84

6.128
90.47
12.55
32.97

0.186 (.83)ns
2.744 (.07)ns
0.381 (.82)ns

.004
.061
.018

2
2
4
84

126.2
247.1
16.21
10.58

11.93 (.00)**
23.35 (.00)**
1.532 (.20)ns

.221
.357
.068

Tasks and measures

df

Mean Sq.

Matching task
Treatment
Reading level
TXR
Error

2
2
4
84

Free recall
Treatment
Reading level
TXR
Error
Prompted recall
Treatment
Reading level
TXR
Error

Notes. * p < .05. ** p < .01. ns = not statistically significant.
a.
T = Treatment, R = Reading level, TxR = Treatment x Reading level interaction
b.
ID = Time of posttest (Immediate (trial 1) and Delayed (trial 2) )
c.
Calculation of effect size using partial eta squared.

Review of the students’ item responses on the immediate vocabulary definition posttest
as a function of treatment condition showed some variation in the specific terms students
learned. It is apparent that by the time the definitions posttest was administered, students in the
vocabulary condition were familiar with more of the vocabulary terms than students in the full
text condition (see Table 10). Although the two treatment groups significantly outperformed the
control group in producing definitions, this difference was apparent on only some of the words.
There were four words where the control group performed similarly to one or both treatment

94
groups. This shows that results favoring the treatments did not generalize over all the words.
Reading the text twice was as effective as the treatments in learning some of the words.

Table 10
Percentage of Students Defining Words Correctly in Treatment Conditions on
Immediate Posttest

Carnivore
Decomposers
Ecosystem
First Level Consumer
Food chain
Food consumers
Food producers
Herbivore
Nutrients
Omnivore
Organisms
Second level consumer
Third level consumer
Tundra

Immediate Posttest
Correct Responses (% Total)
Vocabulary
Abridged
Full
Training
Text
Text
condition
condition
condition
85%
90%
82% *
60%
65%
61% *
39%
16%
6%
75%
59%
61% *
82%
78%
70%
61%
78%
52%
64%
53%
24%
82%
69%
76%
57%
34%
30%
89%
86%
76% *
36%
44%
12%
54%
31%
12%
89%
34%
24%
57%
50%
6%

Percent Correct
(Overall)

86.0
62.4
19.4
64.5
76.3
63.4
46.2
75.3
39.8
83.9
30.1
31.2
47.3
36.6

Note: Asterisks indicate words recalled similarly by full text group and one or both of the
treatment groups.
Vocabulary-sentence generation. The ANOVA revealed significant main effects for
treatment condition and reading level on students’ ability to produce sentences containing the
vocabulary words (see Table 9). A significant interaction effect was also found between
treatment and reading ability level (see Table 9). However, none of the effects involving time of
test were significant (all ps > .05). Group mean and standard deviation on the immediate posttest
were M = 9.42, SD = 3.53, and on the delayed posttest was M = 9.51, SD = 3.56. Therefore,
group means were collapsed across immediate and delayed posttests. Table 8 shows the average
means across the two posttests.
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To pursue the source of the interaction between treatment condition and reading ability,
mean performance of the groups on the sentence generation measure was plotted and is shown in
Figure 2. Comparison of means suggests that students in the abridged text condition performed
similarly across each reading ability level whereas students in the vocabulary and full text
conditions differed across reading ability levels, with performance declining linearly as reading
ability level declined. Moreover, treatment effects appeared to differ across reading ability
levels. For above average readers, the vocabulary condition outperformed the abridged text and
full text conditions, who performed similarly; for average readers, the full text condition
performed worse than the vocabulary and abridged groups, who performed similarly; and for
below average readers, the abridged condition outperformed the other two conditions that
performed similarly.
To localize and test differences statistically, first a separate ANOVA was conducted for
each treatment condition (vocabulary training, abridged text, or full text) with reading ability as
the independent variable. Then ANOVAs were conducted separately for each reading ability
level (above average, average, or below average), with treatment condition as the independent
variable. Thus, six separate ANOVAs were run, using vocabulary sentence generation as the
dependent variable. Tukey post hoc pairwise comparisons were conducted in the event that main
effects of reading ability were detected in the first set of ANOVAs for each treatment condition,
and in the event that main effects of treatment condition were detected in the second set of
ANOVAs for each reading ability level. Means and test statistics are reported in Table 11.
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Table 11
Separate One-Way ANOVAs on the Sentence Generation Posttest to Pinpoint the Locus of
Differences Given the Significant Interaction Between Treatment Conditions and Reading
Level
F-Statb
(p)

Tukey
Post Hoca.

12.50(1.61)
9.68(2.83)
10.27(2.23)

T: 4.802 (.02)*

V>F
V>A
A=F

30
8
11
11

10.56(1.52)
10.41(1.76)
7.77(3.70)

T: 3.731 (.04)*

V>F
V=A
A>F

27
9
7
11

7.28(4.27)
10.00(3.27)
6.73(3.64)

T: 1.714 (.20)ns

Vocabulary Training
Above-average
Average
Below-average

28
11
8
9

12.50(1.61)
10.56(1.52)
7.28(4.27)

RA: 9.027 (.00)**

Abridged Text
Above-average
Average
Below-average

32
14
11
7

9.68(2.83)
10.41(1.76)
10.00(3.27)

RA: 0.240 (.79) ns

Full Text
Above-average
Average
Below-average

33
11
11
11

10.27(2.23)
7.77(3.70)
6.73(3.64)

RA: 3.427 (.05)*

Measures

N

M(SD)

Above-Average
Vocabulary training (V)
Abridged Text (A)
Full Text (F)

36
11
14
11

Average
Vocabulary training
Abridged Text
Full Text
Below-average
Vocabulary training
Abridged Text
Full Text

Separate ANOVAS for Each
Reading Ability Level

Separate ANOVAS for Each
Treatment Condition

Abv.>Bel.
Abv.=Avg.
Avg. >Bel.

Abv.>Bel.
Abv.=Avg.
Avg.=Bel.

Note. * p < .05; ** p < .01, ns = not significant.
a.
Tukey post hoc pairwise comparisons: Above-average readers = Abv.; Average readers
= On; Below-average readers = Bel.
b.
RA = Reading Ability; T = Treatment
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Figure 2. Treatment x Reading Ability Interaction Effect on Sentence Generation
Posttest

Sentence Generation Task
16
14

Mean Number

12
10
8

12.50 (1.61)
10.27 (2.23)
9.68 (2.83)

10.56 (1.52)
10.41 (1.76)

10.00 (3.27)
7.28 (4.27)

7.77 (3.70)

6

Abridged
Full
Vocabulary

6.73 (3.64)

4
2
0
Above-Average

Average

Below-Average

Reading Ability Levels

Results from the separate one-way ANOVAs using reading ability as the independent
variable revealed a significant main effect in the vocabulary condition and a significant main
effect in the full text condition, but not in the abridged text condition. Tukey post hoc pairwise
comparisons in the vocabulary condition, confirmed that both above average and average readers
differed significantly from below average readers, p < .05. Tukey post hoc pairwise comparisons
in the full-text condition confirmed that above-average readers differed significantly from below
average readers, p < .05. In the abridged text condition, no significant differences in reading
ability were found, p >.05. Scores in the abridged text condition remained the most consistent
across reading ability levels, which is shown in Figure 2.
Results from the separate one-way ANOVAs using treatment condition as the
independent variable showed a significant main effect in the above-average readers’ group and in
the average readers’ group, but not in the below average readers’ group. Tukey post hoc pairwise
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comparisons for above-average readers confirmed that the vocabulary condition differed
significantly from all other treatments, p < .01. Tukey post hoc pairwise comparisons for average
readers confirmed that both the vocabulary condition and the abridged text condition differed
significantly from the full-text condition, p < .05. No additional effects or interactions were
significant for sentence generation.
Summary of Results for Vocabulary Learning. In summary, findings revealed that the
prereading treatments examined in this study positively influenced fifth-grade students’
vocabulary learning. Overall, the vocabulary and the abridged text treatments were both found to
be more effective for fifth-grade students than the full text rereading control treatment. Also,
better readers tended to outperform weaker readers in learning the vocabulary words.
Sentence Completion Task. A 3x3x2 repeated measures ANOVA was conducted with
treatment, reading ability level, and time of test (immediate posttest vs. delayed posttest) as the
independent variables. The dependent measure was performance on the sentence completion task
that required selecting one of the targeted vocabulary words to complete the sentences that were
provided. The ANOVA indicated a significant main effect for reading ability (see Table 9).
Tukey post hoc analysis at the p < .05 level revealed that mean scores of above-average readers
differed significantly from those of average readers and below average readers (see Table 8).
Mean scores of average readers were significantly greater than that of below-average readers.
This finding was expected. Overall performance improved minimally from the immediate
posttest (M = 9.18, SD = 3.40) to the delayed posttest (M = 9.70, SD = 3.28) that was given 8-12
days later. No main effects for treatment were observed, and no interactions involving any of the
variables were significant (all ps > .05). Therefore, means were collapsed across both test
sessions. Table 8 shows the average means across the two posttests. These findings indicate that
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on this measure of reading comprehension, requiring students to complete sentence prompts by
selecting the appropriate vocabulary words from choices provided, any advantage of the prereading treatments was not evident.
Regarding the sentence completion items, students in this sample struggled particularly
with four science terms: Organism, second level consumer, third level consumer, and food
energy. Three of these terms had the greatest variability in responses. Students produced 18
different incorrect responses to organism. Only 33% of the total sample of students provided the
correct response. They produced 17 different incorrect responses to second level consumer; only
21% of the sample provided the correct response. Lastly, 15 different incorrect responses were
provided for food energy; 41% of the sample provided the correct response. It was expected that
participants in the full text condition might perform best on the sentence completion posttest
since they were the only group that was exposed twice to the full text from which the sentences
were taken. However, this did not happen. As shown in Table 8, effect sizes favored the two
treatment groups over the full text group.
Matching Category to Exemplar. In this task, participants needed to match a correct
example to a vocabulary term. A two-way ANOVA was performed with treatment condition and
reading ability as the independent variables. Results are reported in Tables 8 and 9. No main
effects or interactions were significant, indicating that all treatment groups performed similarly
on this task. Review of the group means (see Table 8) showed that participants who received the
vocabulary training performed somewhat better than those in the other conditions (ds = .39 and
.48); but differences fell short of significance.
Recall Tasks. In the free recall task, participants were asked to recall all of the concepts
and ideas they could remember from the text. A two-way ANOVA was performed with
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treatment condition and reading ability as the independent variables. The ANOVA did not reveal
any significant main effects or interactions (see Tables 8 and 9), indicating that all treatment
groups and reading levels performed similarly. Although participants in the sample performed
very poorly on this task, recalling only 33% of the information, review of the treatment group
means (see Table 8) shows that participants in the full text condition, and the above average
readers obtained the highest group means; however, these means did not differ significantly from
the other means.
In the prompted recall task, participants were asked to respond to a series of 18 prompts
that elicited recall of specific concepts and ideas that were discussed in the text. The ANOVA
confirmed a significant main effect for treatment (see Table 9). Tukey post hoc pairwise
comparisons revealed that participants in the vocabulary condition significantly outperformed
participants in both the abridged-text and the full-text reading conditions, ps <.01 (see Table 8).
Mean recall averaged 67% correct for the vocabulary condition, 53% correct for the abridged
text condition, and 44% correct for the full text condition. The vocabulary training group may
have had an advantage in this task since 12 of the 18 prompts were directly related to key
vocabulary terms. For example, students were asked to explain what a food chain is and to tell
what a first-level, second-level, and third-level consumer would eat. Although this content was
available in the full text to all readers, students in the vocabulary condition received additional
pre-reading instruction with explicit examples, pictures, and feedback from the researcher to aid
their understanding of the concepts. Students in the abridged text condition also read text with a
greater coherency and organizational structure that clearly provided examples to match the
question prompts. However, students in the abridged text and the full text conditions read the
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text independently and did not receive any instructional feedback from the researcher, other than
correction of decoding errors.
A significant main effect of reading ability was also detected (see Table 9). Mean
prompted recall averaged 68% correct for above-average readers, 53% correct for average
readers, and 36% correct for the below average readers. Post hoc Tukey tests revealed that
above-average readers significantly outperformed both average readers and below-average
readers, ps <.01, whereas average readers and below-average readers did not differ significantly,
although means were in the expected direction with average readers outperforming below
average readers. See Table 12 for summary of findings.
Table 12
Summary Table: Effect of Prereading Activities on Outcomes
Tasks and Measures
Research Question 1
Learning definitions:

Results

Vocabulary training and abridged text reading each
outperformed full text control

Sentence generation:

Vocabulary training and abridged text reading each
outperformed full text control

Prompted recall of text:

Vocabulary training outperformed full text control

Research Question 2
Prompted recall of text:

Research Question 3
Sentence generation:

Vocabulary training outperformed abridged text

For above-average readers, vocabulary training
outperformed other conditions
For average readers, vocabulary training and abridged
text reading each outperformed full text control
For below-average readers, no differences between
conditions
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Additional Measures. Participants’ accuracy in their oral reading of the full text at the
end of the treatment was compared across treatment conditions. The dependent variables
included the number of reading errors and number of self-corrections participants made, as well
as the length of time it took participants to read the science text. Two-way ANOVAs with
treatment condition and reading ability as the independent variables, and number of reading
errors made (defined as word substitutions and omissions), self-corrections of text, and time to
read text (seconds) as the dependent variables were conducted. Mean performance, standard
deviations, and test statistics are reported in Table 13.
The ANOVA of mean reading errors revealed a significant main effect of reading ability.
No other effects were significant. Tukey post hoc pairwise comparisons revealed that belowaverage readers made significantly more errors, in fact, over twice as many errors, as both
average readers and above-average readers whose means did not differ (see Table 13).
The ANOVA of mean number of self-corrections revealed no significant main effects or
interactions involving treatment group or reader ability level (see Table 13). Given that below
average readers were making many more errors than the other reader groups, this shows that they
were correcting many fewer of their errors than the average and above average readers. If a
student is self-correcting one out of every five errors they commit, rule of thumb suggests that
the student is self-monitoring his or her reading. Analysis of the self correction rate (i.e., number
of self corrections + errors ÷ number of self corrections) that met or exceeded the one in five
criterion showed that 33% of below average readers were self-correcting at a rate of 1:5 or less,
compared to 50% of average readers and 64% of above-average readers. This suggests that fewer
below average readers comprehended the text.
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The ANOVA of mean time to read the text revealed a significant main effect of reading
ability but no significant interaction with treatment (see Table 13). Tukey post hoc comparisons
did not reveal any significant pairwise differences between means of the three reading ability
levels. Although the main effect of treatment fell short of significance, calculation of effect sizes
indicated that the vocabulary and abridged conditions took the same amount of time to read the
full text (d = .05), and both conditions took more time than the full text condition (ds = .41 and
.42, respectively). This latter finding is perhaps not surprising given that students in the full text
condition were reading the text for the second time whereas students in the other two conditions
were reading it for the first time.
Comparison of mean instructional time (i.e., time that teacher was actively engaged in
teaching content) and mean engaged time (i.e., time that students were involved in a task) across
treatment conditions showed that students in the vocabulary training condition took the longest
time to complete training – on average 22 minutes and 30 seconds. Students in the abridged text
condition took on average 4 minutes and 7 seconds to complete the reading and review the
abridged text. The full text condition took a little less time – on average 3 minutes and 55
seconds - to complete their first reading and review of the full text. It was expected that the
vocabulary training condition would need more instructional time to familiarize the students with
the key vocabulary words, whereas the students in the abridged text and full text conditions
needed only to read and review the texts.
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Table 13Mean Performance and Standard Deviations Reading the Full Text by Students in the Vocabulary Training, Abridged
Text, and Full Text Reading Conditions
Vocabulary
Abridged
Full
Total
F-Stat
Cohen’s d b
Tasks and measures
Training (V)
Text (A)
Text (F)
Mean
(p)
(Treatment)
M(SD)
M(SD)
M(SD)
M(SD)
Training
Reading Errors (Max= 397)
Above Grade Level
9.91 (8.04)
8.00 (3.80)
7.27 (2.87)
8.36 (5.23)
Ta: .282 (.76), ns
0.23 (V-A)
On Grade Level
9.13 (3.14)
9.09 (5.03)
9.18 (3.40)
9.13 (3.89)
Ra: 26.15 (.00)**
0.15 (V-F)
a
Below Grade Level
20.00 (9.79) 19.86 (11.84) 18.82 (7.47) 19.86 (11.84) TxR : .130 (.97), ns -0.10 (A-F)
Mean (SD)
12.93 (8.92) 10.97 (8.03)
11.76 (7.07)
11.84 (7.94)
Self Corrections (Max= 397)
Above
On
Below
Mean (SD)

2.45 (1.86)
3.50 (3.51)
4.78 (4.60)
3.50 (3.43)

2.93 (2.09)
1.73 (2.01)
2.57 (1.81)
2.44 (2.02)

2.27 (1.49)
2.00 (1.67)
3.82 (2.79)
2.70 (2.16)

2.58 (1.83)
2.30 (2.42)
3.81 (3.32)
2.85 (2.58)

Ta: 1.65 (.20), ns
Ra: 2.25 (.11), ns
TxRa: .919 (.46), ns

0.38 (V-A)
0.28 (V-F)
-0.12 (A-F)

Time to read text (seconds)
Above
On
Below
Mean (SD)

3.30 (.423)
3.89 (.566)
4.61 (.990)
3.89 (.867)

3.72 (.637)
3.61 (.545)
4.49 (.433)
3.85 (.651)

3.63 (1.05)
3.35 (0.64)
3.62 (0.94)
3.53 (0.87)

3.57 (.740)
3.59 (.605)
4.18 (.953)
3.75 (.810)

Ta: 3.19 (.13), ns
Ra: 7.61 (.00)**
TxRa: 2.42 (.05), ns

0.05 (V-A)
0.41 (V-F)
0.42 (A-F)

Note. Statistics are based on a total of 93 participants, n=28 in vocabulary condition, n=32 in abridged text condition, and
n=33 in full-text condition. Ns for reading level are n=36 above-grade level, n = 30 on-grade level, and n = 27 below-grade
level. * p < .05. ** p < .01. ns = not statistically significant.
a.
T= Treatment, R= Reading level, TxR = Treatment x Reading level interaction
b.
Effect size d comparing intervention conditions, Abridged (A) or Vocabulary (V) to the Full text (F) condition.
104

105
Number of days delay between posttest. Analysis of Variance was performed to compare
the mean number of days between immediate and delayed tests across treatment conditions and
reading ability levels. The ANOVA revealed a significant main effect of reading ability, F(2, 92)
= 8.746, p <.01, partial η2 = .172. Tukey post hoc pairwise comparisons revealed that below
average readers had the fewest days of delay between posttests, which could have provided an
unfair advantage. This may explain why below average readers did not differ from average
readers on some of the outcome measures.
Review of the full text after reading it. All participants were given the opportunity to
review the full text before moving on to complete the posttest comprehension tasks. The
maximum amount of time any student used to review the full text was 1 minute and 30 seconds.
Sixty percent of the overall study sample used less than one minute to review the full text before
proceeding to the comprehension posttests. Approximately 24% of students did not review the
full text at all before proceeding to the posttest tasks, with the largest percentage belonging to the
full text condition (30%). In contrast, students in the abridged text condition had the largest
percentage of students who did look back at the text (81%), followed by the vocabulary
condition (79%), and the full text condition (70%). With regard to reading ability groups, the
largest percentage of students who did not look back at the text were above average readers
(31%), followed by average readers (27%). Very few below average readers (11%) decided to
forego reviewing the text before moving on to the posttest tasks. The largest percentage of
students who did look back at the text were below average readers (89%), followed by average
readers (73%), and then above average readers (69%).
An ANOVA was applied to determine if treatment or reading ability groups differed
significantly based on mean time used to review the full text before proceeding to the posttest
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comprehension tasks. Time in seconds to review the text was the dependent variable. No main
effects or interactions were found for treatment or reading ability (see Table 14). Results of the
ANOVA revealed that groups did not differ based on any extra time students used to review the
text before proceeding to the posttest comprehension tasks. This rules out the possibility that any
differences between treatment groups on any posttests might be explained by differential review
time.
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Table 14
Mean, Standard Deviation, and Test Statistics of Days Delay between Posttests and Amount of Time to Review Text
Vocabulary
Training
M(SD)

Abridged
Text
M(SD)

Full
Text
M(SD)

Total
Mean
M(SD)

F-Stat
(p)

Cohen’s d b
(Treatment)

Days Delay (max.= 12)
Above Average
Average
Below Average
Mean (SD)

10.55 (1.75)
11.75 (1.56)
8.780 (1.56)
10.32 (1.85)

11.14 (1.70)
10.27 (1.85)
9.290 (1.60)
10.44 (1.85)

11.27 (1.61)
10.36 (1.96)
9.820 (1.60)
10.48 (1.79)

11.00 (1.67)
10.70 (1.74)
9.330 (1.61)
10.41 (1.81)

Ta: .177 (.84), ns
Ra: 8.746 (.00)**
TxRa: 1.78 (.14), ns

-0.06 (V-A)
-0.08 (V-F)
-0.02 (A-F)

Time Review Text (sec.)
Above Average
Average
Below Average
Mean (SD)

26.91(25.44)
17.5 (24.13)
28.33(20.51)
24.67(23.17)

25.50 (32.0)
13.82 (17.30)
30.43(17.96)
22.56(25.17)

17.36(26.75)
18.55(20.28)
36.56(22.71)
24.15(24.35)

23.44(28.05)
16.53(19.75)
32.22(20.40)
23.76(24.04)

Ta: .015 (.99), ns
Ra: 2.74 (.07), ns
TxRa: .469 (.76), ns

0.08 (V-A)
0.02 (V-F)
-0.06 (A-F)

Time Review Text (%)c
Above Average
Average
Below Average

n=9 (32%)
n=5 (17%)
n=8 (28%)

n=10 (31%)
n=10 (31%)
n=6 (19%)

n=6 (18%)
n=7 (21%)
n=10 (30%)

Tasks and measures
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Note. Statistics are based on a total of 93 participants, n=28 in vocabulary condition, n=32 in abridged text condition,
and n=33 in full-text condition. Ns for reading level are n=36 above-grade level, n = 30 on-grade level, and n = 27
below-grade level. * p < .05. ** p < .01. ns = not statistically significant.
a.
T= Treatment, R= Reading level, TxR = Treatment x Reading level interaction
b.
Cohen’s d = Vocabulary vs. Abridged (V-A), Vocabulary vs. Full-text (V-F), Abridged vs. Full text (A-F)
c.
Proportion of students who reviewed the full text; percent based n=28 in vocabulary condition, n=32 in abridged
text condition, and n=33 in full-text condition.
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Chapter VI
Discussion
Effects of Treatments on Vocabulary Learning. Overall results from this study showed
that fifth grade students who received both prereading treatments significantly outperformed
students who did not receive prereading treatments on measures of vocabulary learning
(definitions and sentence generation). Students in both the vocabulary training condition and the
abridged text condition performed better than students in the full text condition who read the text
twice but did not receive any additional reading support prior to reading the science text.
Although students in the two treatment conditions did not differ significantly on the
definition task, means favored the vocabulary group who received explicit instruction on the
meanings of the vocabulary words. Assessment of gains from pretest to posttest on the
definitions test revealed that vocabulary trained students acquired, on average, approximately
five new words, whereas students in the abridged text condition acquired three new words, and
students in the full text condition acquired one new word. Analysis of recall of the 14 individual
word meanings (see Table 10) revealed that students who received vocabulary training were
more familiar with 10 of the 14 words than abridged students and more familiar with 13 of the
words than full students. Abridged students were more familiar with 12 of the vocabulary words
than students in the full condition. Superior knowledge of definitions may explain why both
treatment groups were better able to generate sentences containing the vocabulary words than the
full group, and why students who received vocabulary training outperformed the other two
groups on the prompted recall task assessing reading comprehension of the text.
One issue with the key vocabulary words selected for this study is that too many
vocabulary words may have been taught. The number of vocabulary words and definitions
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students encountered during training was less than that provided during the pilot study where 20
words were taught and learning was poor. At least four of the vocabulary words taught in the
present study were words that students already knew. This was evidenced from the results of the
vocabulary pretest. This means that, on average, students were provided with approximately 10
new words to learn, rather than 14. According to Flood and Lapp (n.d.), no more than five
unfamiliar words should be introduced in a given lesson; extending this number to include 10 to
20 unfamiliar words is excessive and may erode learning. The reasoning behind this suggestion
can be traced to Miller’s (1956) seminal paper on short term memory. Miller observed that the
memory span, defined as the longest list of items an individual can repeat back immediately is
approximately seven items (e.g. digits, letters, words) for young adults. However, the memory
span is limited in terms of chunks, defined as the largest meaningful unit of material that an
individual recognizes. By Flood and Lapp’s reasoning and Miller’s findings, introducing more
than five unfamiliar words in a lesson may result in cognitive overload, which can inhibit the
learning of unfamiliar words. This did not happen in the vocabulary learning condition where
five new words on average were learned. However, it may explain the poor performance in the
full text condition where only one new word on average was learned.
Lapp et al. (2006) also suggested that 8 to 10 exposures are needed before a new word
begins to become a part of a child’s lexicon. For learning to be most effective, these exposures
should likely occur over an extended period of time to foster incremental learning. Following the
suggestion of multiple exposures, a review of the materials in the current study was conducted.
The word that was least recalled in the vocabulary definition posttest was examined for the
number of times it appeared in the treatment conditions. Review of the vocabulary training book
showed that there were nine (9) instances in which the term ecosystem was used. In the abridged
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text condition, the term ecosystem appeared in the text four (4) times. In the full text condition,
the term ecosystem appeared eight (8) times. The vocabulary definition posttest showed that a
greater number of students in the vocabulary condition provided the correct definition for the
term than students in the full text condition (i.e., 39% vs. 6%), even though the number of
appearances of this term was similar (see Table 10). Thus, more exposure does not explain the
difference favoring the vocabulary group.
According to Miller (1956) what counts as a meaningful chunk of information depends
on the knowledge of the individual. Pretest results of vocabulary knowledge showed that
students in all three conditions performed similarly in defining the vocabulary words and
generating sentences containing the words. However, after working with the study materials,
students in the prereading treatment conditions outperformed students in the full text condition
on both measures of vocabulary learning. Although students were exposed to a greater amount of
information, which arguably could have led to cognitive overload, this did not happen in the
vocabulary training condition as this information helped these students to recall more of the
vocabulary definitions and to create the sentence contexts for the vocabulary than students who
read the full text twice.
In the abridged text condition, something similar occurred. Although the treatment
procedure for students in the abridged text condition and the full text condition was similar, the
type of text students read was not. Students in the abridged text condition read a text that
contained the same main ideas as the full text that students in the control condition read.
However, the abridged text was reorganized to link the main concepts closer to one another (see
Appendix E). The definitions of several terms were made more explicit to the readers, in similar
manner to the text provided to students in the vocabulary training condition. The noun and
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argument overlap was purposely structured to be greater in the abridged text than in the full text.
This created a more concrete and more coherent text for the students in the abridged text
condition to read. The increased coherence and concreteness however, did not significantly alter
the readability level of the abridged text, thereby keeping the two texts similar in difficulty level
(see Table 1). Findings show that reading the abridged text before the full text was more
effective in helping students learn the vocabulary words than reading the full text twice.
A search of prior research did not yield any studies that were conducted on the use of
“abridged text” to improve students’ word learning. The abridged text in this study mirrored the
content of the low-coherence full text, but sought to repair gaps in coherence that might affect
fifth-grade students’ learning from the text. Studies in text coherence (e.g. McNamara, 2001),
have suggested that readers’ can gain a better understanding of the science text when local and
global coherence are maximized. Findings from the present study suggest that students’
vocabulary learning may also be improved through reading abridged text. According to Stahl
and Fairbanks (1986), for vocabulary to have a significant effect on comprehension, instruction
needs to include both definitional and context information about the words to be learned, involve
students in active and meaningful processing, and provide multiple exposures to the new words.
Drilling students or simply having them look up words in a dictionary has little effect on
comprehension (Stahl, 1991). The vocabulary training condition used here followed Stahl’s three
suggestions. Definitional and context information about the words to be learned were included in
this treatment. The vocabulary training actively engaged the students by including several
comprehension questions that students were required to answer successfully before they were
able to move on to the next vocabulary word. This was a form of rehearsal, in which the students
were actively engaged in learning the content. The vocabulary condition also provided multiple
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exposures and overlap of the key words. The abridged text and the full text conditions provided
students with some definitional and context information. However, reading those texts did not
actively engage students in meaningful processing. Students in the abridged text and the full text
conditions read their texts independently and had to rely on any reading strategies they already
knew. Students in the abridged text and full text conditions also did not experience as many
exposures to all of the vocabulary words as students in the vocabulary condition. Lastly,
vocabulary training heavily relied on the use of pictures to support instruction and help students
create a visual representation of each vocabulary word. The vocabulary book included over 50
pictures for this treatment, whereas the full text condition included four pictures, and the
abridged text condition just two. Providing additional imagery through the use of pictures may
have made the information more concrete for the students, thereby improving their word learning
and recall (Sadoski, Goetz, & Fritz, 1993).
The results from the present study support the findings of earlier research (e.g. Goerss,
Beck, & McKeown, 1999; McKeown & Beck, 2007) regarding the use of vocabulary instruction
to improve word learning. Participants in the present study showed similar gains in word
learning to those in McKeown and Beck’s study (2007) with kindergarten and first grade
students. In Beck and Mckeown’s study, the mean number of words kindergarten students
acquired after instruction was approximately five (5) new words, as compared to the students in
the no-instruction group that acquired approximately one (1) new word. First grade students in
the instruction group acquired approximately four (4) new words, while students in the noinstruction group acquired approximately two (2) new words. The present study provided
vocabulary instruction that was in some ways similar to Beck and Mckeown. The definitions for
each key vocabulary word were read to the students. The students repeated each word after it
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was voiced by the researcher. They were given examples of each word, which included pictorial
illustrations. Students also made judgments about each vocabulary word through guided
questions that were asked by the researcher. This was the means of providing a “rich and
focused” (Beck & McKeown, 2007) instruction to help students acquire new and more
sophisticated words.
In another study, Beck, Perfetti, and McKeown (1982) developed a program to teach 104
words over a 5-month period to fourth grade students. During a 5-day cycle, 8 to 10 new words
were introduced and practiced by the students in varied ways. The instructional activities found
in the program included defining tasks, sentence generation tasks, oral and written production
tasks, and tasks that “take advantage of the semantic or affective relationships between the target
words and previously acquired vocabulary.” On day 1 of each cycle, students were provided with
8 to 10 words that were purposely classified to have a semantic relationship with one another.
Students were asked to pronounce each word after the teacher read each word, and then were
given the definition of each word. A word association activity then took place to elicit students’
responses to connect the newly introduced words together. Students in the no-instruction group
received traditional instruction from the textbook.
The present study provided vocabulary instruction that was in some ways similar to Beck,
Perfetti and Mckeown (1982). In the vocabulary condition of the present study, the key
vocabulary words were organized in the vocabulary book to have a semantic relationship with
one another. Questions were provided to the students to elicit responses to connect the key words
to one another. Each vocabulary word was read aloud by the researcher and repeated by the
students. Definitions were also provided to the students. Results from Beck, Perfetti, and
McKeown’s study showed that students who received the vocabulary instruction showed a large
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gain on their experimental vocabulary knowledge test, whereas students in the control condition
showed only a slight gain. While the Beck, Perfetti, and McKeown study occurred over a fivemonth period and the present study did not, results do indicate that students who received
vocabulary instruction acquired more vocabulary word knowledge than students who did not
receive explicit instruction.
Effects of Treatment on Reading Comprehension. The current study presents mixed
findings for several of the measures that were developed to assess fifth grade students’ reading
comprehension of science text. No significant differences were found between the three reading
conditions for three of the four comprehension measures. These results are not comparable to
findings from previous research.
According to McNamara (2001), improving text coherence can help the reader. However,
the benefits of coherence are facilitated by reader’s prior domain knowledge. McNamara et al.
(1996) found that readers with low prior knowledge benefitted more from high coherence text
and readers with high prior knowledge benefitted more from low coherence text. Results from
the present study showed no apparent differences in text comprehension between the treatment
groups. The vocabulary training condition and the abridged text conditions were considered to
create high prior knowledge and high coherence text conditions similar to the McNamara studies.
The full text condition was considered to resemble the low prior knowledge and low coherence
text condition. Students in the vocabulary training condition and the abridged text conditions
were expected to outperform students in the full text rereading condition in reading
comprehension. However, this occurred only on one measure, the prompted recall measure
where vocabulary trained students outperformed the other groups.
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One possible explanation for the absence of effects may be found within the full text
condition itself. Students in the full text condition read and reviewed the full text twice. This may
have acted as a third treatment, rather than as a control condition for the two prereading
treatments. In repeated reading studies (e.g. (Millis, Simon, & TenBroek, 1998; Rawson,
Dunlowsky, & Thiede, 2000; Millis & King, 2001; Stine-Morrow et. al, 2004; Verkoeijen,
Rikers, & Ozsoy, 2007), rereading has been found to improve comprehension; however, three to
four rereadings may be needed to have a positive effect on comprehension (Meyer & Felton,
1999; Therrien, 2004). Based on this suggestion, it was deemed safe to have students in the full
text condition read the full text twice, and use the full text condition as a control condition for the
study.
This leaves other possibilities to consider. First, three of the posttest measures (free
recall, matching, and sentence completion) that were created to assess students’ comprehension
may not have been sensitive enough to distinguish treatment differences. Students’ responses on
the free recall measure did not align well with the free recall rubric. The propositions from the
text were used as the rubric (see Appendix G). In this task, students needed to directly state the
concepts or ideas they recalled from the text. Thus, the text was used as the rubric, which did not
leave much room for variation in students’ thinking or additional understandings. Out of a total
of 35 possible propositions students could have recalled from the text, there was just one instance
of a student recalling approximately 42% of the material. Most students across the conditions
recalled far less information.
Another consideration concerns the directions given to the students prior to beginning the
free recall task. Students’ reactions to the instructions indicated some confusion regarding what
was expected of them. Although the majority of students did not question the researcher prior to
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beginning the task, it is speculated that some of the fifth-grade students may not have fully
understood what was asked of them. Several of the words used in the instructions may have been
too ambiguous or unfamiliar for fifth grade students. The instructions given to the children were:
“Now I would like you to tell me about the science text you just read. Please explain any of the
concepts and ideas that were discussed in the article.” The terms in bold may have complicated
the instructions and limited students’ understanding of the directions. Although these words were
carefully selected so as to direct students to focus on recall of the text rather than speaking about
non-relevant information that was not contained in the text, simpler instructions such as, “Tell
me what you remember from the text” or “Tell me what you learned from the text” may have
made the task clearer to these students. In general, the students in the sample had little to say
about the text even though the free recall measure was administered immediately following the
reading of the full text in each condition.
The matching category to exemplar task required students to select words from a word
box and provide an example of the given vocabulary term (see Appendix B). In general, 65% of
the students scored close to ceiling. Although this task was revised from the pilot study, it still
may not have been sensitive enough to detect differences resulting from the treatment. The items
used in the matching task were seven of the vocabulary words students previously encountered
during the pretest, treatment, textbook reading, and posttest vocabulary task. Review of the
results from the vocabulary definitions posttest (see Table 10) showed that by the time students
got to the matching category to exemplar task, most students were already familiar with
approximately five of the seven items (carnivore, decomposers, first level consumer, herbivore,
and omnivore). Also, the limited number of words in the word box and the limited number of
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choices may have increased the likelihood of students’ correctly guessing the answers for items
that were familiar. This would explain why many students performed well on this task.
The last measure that did not show any significant differences favoring the treatments is
the sentence completion task, which required students to select words from a word box and
complete sentences that were directly taken from the full text. In the sentence completion task,
students were again faced with vocabulary words they had encountered previously. In this task,
the words were purposely removed from the text and students were required to select the best
word to complete each sentence. Approximately 77% of the students in the sample answered at
least 8 of the 15 questions correctly. There was little variation in students’ scores. After the
dismal performance of students on a similar task during the pilot study, the sentence completion
task was developed and a word box was included from which students could select a word to use
to complete the sentences. The researcher also recorded students’ responses for each sentence. In
the pilot study, students were required to recall the missing words and write their responses on
their forms without any assistance from the researcher. It appears that this task may have shifted
from initially being too difficult to becoming too easy for the students, which then resulted in
scores, for a large part of sample, being close to ceiling.
Second, the absence of differences between the treatments may be attributed to the
amount of information provided to students in each of the conditions. The vocabulary training
and the full text conditions provided more content to the readers than the abridged text condition.
Although the intent of the abridged text condition was to provide a more coherent text, the text
lacked several of the “non essential” details that were found in the full text, which may have in
the long run made the full text richer and more informative for certain types of learners.
McNamara et al. (2006) found that students with high prior knowledge and students with greater
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reading ability performed better on measures of reading comprehension after reading low
coherence text rather than high coherence text. It may be that readers with these characteristics
obscured treatment differences.
Regarding the prompted recall measure, results showed a significant difference between
treatment conditions. Overall, students in the vocabulary training condition outperformed
students in both the full text and the abridged text conditions on the prompted recall measure.
This was not a surprise since 11 of the 18 prompted recall items involved the text vocabulary and
asked students to either explain or define the science terms. Prompted recall was on average
approximately 67% correct for the vocabulary condition, 53% correct for the abridged text
condition, and 44% correct for the full text condition. No significant differences in treatment
were found between the abridged text condition and the full-text condition. Although the high
performance in the vocabulary training condition was not surprising, the lack of differences in
treatment between the abridged text condition and the full condition is inconsistent with the
research literature.
According to Kintsch (1998), comprehension may be improved when the need for
drawing inferences is lessened. Several researchers (e.g. Beck et al., 1991; Britton & Gulgoz,
1991; McNamara et al., 1996, McNamara, 2001) found that revised text improved memory
recall. In these studies, increasing the overlap among the arguments (e.g. repeating a linking
word from a previous sentence, replacing pronouns with nouns, making implicit referents
explicit), improved readers’ understanding at the surface (memory recall) level of
comprehension. Yet, in the current study the abridged text did not significantly improve memory
recall. This may have occurred in part because of the textbase. Rather than using the
computational model devised by Kintsch and van Dijk (1978) to identify specific locations
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where the text should be modified, a heuristic approach was used to create the abridged text. The
intent for the abridged text was not to remove all inferences or significantly lower the readability
level of the text, but rather to make the text more coherent by removing extraneous details (e.g.
the entire first paragraph of the full text), providing argument overlap and word substitutions,
reorganizing the order in which concepts appeared (e.g. food chain), and making some of the
implicit referents explicit. The strategies that readers already knew (e.g. use of context clues) had
to be applied to the text, since the text still demanded active processing of the content. The
abridged text functioned as a more coherent, yet complex version of the full text. However, there
may not have been enough text coherence to allow readers to create a stable mental
representation of the content, which would have aided later recall.
Lastly, the characteristics of the sample population, treatments, and measures used by
McNamara (2001) differed from the present study. Elements of the methodology (e.g. paired
readings of high coherence and low coherence texts) developed by McNamara were used in the
current study; however, the current study was not a replication of McNamara’s work. Therefore,
it is not unexpected that the findings in the two studies differed. McNamara found that
undergraduate students with high prior knowledge of specific science content benefited more in
measures of text comprehension after reading low coherence text followed by reading high
coherence text. Low prior knowledge readers benefitted more from reading high coherence text,
regardless of whether the high coherence text was read first, second, or twice. The present study
found that fifth grade students benefitted in measures of word learning after receiving direct
instruction of science vocabulary words or reading a high coherence text (abridged text) prior to
reading a low coherence text (full text). In a prompted recall measure of text comprehension,
fifth grade students who received direct vocabulary instruction outperformed students who read

120
the low coherence text or the high coherence text. Prior knowledge was not used as an
independent variable in the present study. Rather, prior knowledge was held constant in the
present study. Therefore, differences in results between the study may have resulted from
differences in their designs.
Effects on Different Reader Ability Levels. Results on the posttest showed that above
average readers consistently outperformed below average readers on all measures of vocabulary
learning, and for three of the four measures of reading comprehension following the
interventions (see Table 8). This finding was expected since the pretest results confirmed
differences in vocabulary knowledge prior to any of the students receiving treatment (see Table
7). Pretest results indicated that above average readers knew significantly more definitions of the
targeted vocabulary terms and could produce accurate sentences using these terms than the other
reader levels. On the pretest, above average readers across all treatment conditions knew
approximately 39% of the definitions, whereas average readers knew approximately 32% of the
definitions and below average readers knew approximately 21% of the definitions. Differences
on the pretest vocabulary measure were greatest between above average and below average
readers.
Findings from the present study showed significant main effects for treatment and
significant main effects for reading ability on some of the posttests, but no significant
interactions, except for the vocabulary-sentence generation task. For this task, students were
provided with each vocabulary word one at a time and were first asked to tell what the
vocabulary word might mean, then to try to use the word in a sentence. Responses were scored
as either yes, no, or partial based on a scoring rubric. All yes responses were awarded one (1)
full point. Only the yes responses were included in the final analyses. The generated sentences

121
provided by students during the posttest assessment were evaluated based on two criteria. The
generated sentence had to provide either a reason statement (RS) or a correct example (CE) of
the vocabulary word. For example, an acceptable response for the word carnivore would be,
“The tiger is a carnivore because it hunts for animals” (RS) or “A wolf is a carnivore” (CE). An
unacceptable response would be, “I saw a carnivore in the forest.” Ambiguous statements,
though grammatically correct, were not considered appropriate to determine word learning.
Students were expected to recall information from the full text to help with sentence generation.
However, as we observed, unaided recall during the free recall task showed that students’ ability
to generate sentences using the vocabulary words was very limited.
Results showed that the mean performance of readers in the abridged text condition was
equivalent across all reading ability levels (see Figure 2), whereas mean performance of students
in the other conditions declined across the three reading ability levels. Group means (see Table
8) from the sentence generation task show that above-average readers in the abridged text
condition performed similarly to students in the full text condition. The factor they have in
common is that students in both of these treatments were expected to read a science text
independently and monitor their own learning, whereas students in the vocabulary training
condition were given assistance to help improve learning of the vocabulary words. It is
surprising, however, that above-average readers were not equivalent across the treatment
conditions.
Average readers in the abridged text condition performed similarly to students in the
vocabulary training condition. Since the prereading treatments were similar based on coherence
and organization, for the average reader, the difference in treatment may not have been a
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discriminating factor, whereas with the full text, the lower readability level may have affected
students’ comprehension and limited students’ ability to generate appropriate sentences.
Below-average readers in the abridged text condition performed better than below
average readers in the full text and the vocabulary training conditions. It is possible that the
abridged text accomplished its intended goal, which was to provide a more coherent and concrete
text that lower ability readers could understand. As evidenced by the data, below-average readers
were able to generate more vocabulary sentences than students in either the vocabulary or the
full text conditions were. It was expected that the full text would be challenging for belowaverage readers. It was surprising that the vocabulary training did not provide a better a result.
However, it is possible that the number of vocabulary words reviewed during the vocabulary
training was overwhelming for below-average readers.
In summary, although the findings for this study are mixed, it is suggested that prereading
activities may provide some benefit to fifth-grade students. Children who studied the meanings
of vocabulary terms or who read a more coherent (abridged) version of a science text prior to
reading the full text independently both comprehended elements of the science text better than
students who had not received any prereading activities. However, the effectiveness of the
prereading activities may be influenced by the differences in reading ability.
Strengths, Limitations, and Future Research. The original participants intended for
this study were above average readers. They were selected because it was thought that above
average readers would have less difficulty reading the full text and completing the series of
comprehension tasks. It was anticipated that an exploratory study would first be conducted to see
if the prereading activities had any effect on this group of students, and then revise and extend
the treatments to students at other reading ability levels.
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Below average readers really struggled with the full text. At the time of the study, some
of the students were on a third grade reading level, yet were asked to read a science text that was
on a seventh grade reading level. It was apparent that these students struggled to complete the
tasks. Even with decoding support, these students made extensive reading errors, which
necessarily diminished their understanding of the text.
Individual differences, (e.g. readers’ repertoire of known reading strategies,
socioeconomic status, gender) and school differences (e.g. identified through percentage of
students receiving free or reduced lunch) are factors that were not controlled. The composition of
the sample was extremely diverse (see Table 4). In the pilot study, matched triplets were formed
to minimize the effects of individual differences in the treatment conditions. The methodology
for the present study was considerably different from that of the pilot study. The Day 1 and Day
2 reading sessions were switched. In the pilot study, the measures to assess reading ability were
administered first, as the means to form the matched triplets. The pretests, treatment, and posttest
tasks were administered on Day 2. This testing procedure was easier to do because the sample
size was considerably smaller in the pilot study. Events in the Day 1 and Day 2 sessions were
switched in the present study, causing the students to complete the pretest tasks, receive a
treatment, and complete the posttest tasks before they were assessed for reading ability. This
change in procedure may have contributed to the number of students in each cell being relatively
small and diminishing the present study’s ability to detect significant interactions between
treatment and reading ability due to insufficient power. In the future, ordering the test sessions so
that the measures to assess reading ability are given first, thus allowing students to be matched
on several factors (at the individual level and the school-level) before random assignment to a
treatment or control group, may make the study more sensitive in detecting treatment effects.
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Another limitation of the study occurred near the mid-way point of the study. Differential
attrition affected the number of students in each group. For a two-week period random
assignment to the treatment and the control conditions was put on hold. Students were placed in
a treatment condition based on the need to make up for the missing students in the vocabulary
and full text conditions. Although the students were reassigned to a treatment condition based on
the need to correct for differential attrition, the teachers and school administrators did not give
academic information about the students at any time to the researcher. The researcher had no
knowledge of students’ capabilities prior to assigning them to a treatment. The researcher
collected all information, with the exception of birth date, during the individual test sessions.
Environmental challenges may have also affected the performance of the sample. It was
difficult to find quiet locations everyday in each of the schools. In some instances, the children
worked with the researcher in a hallway, in the teachers’ lunchroom, in an office with other
adults present, or in a corner of the cafeteria. In each of these places, there was background
noise, which may have interfered with students’ level of concentration. At other times, the
locations were very isolated and much better suited for reading (e.g. the library, private office
with no additional adults present).
Finally, there were a few instances where protocol was not followed. It was a challenge
to maintain the same level of enthusiasm during every reading of the standardized scripts. Praise
responses, such as “good job” and head nodding, were also not consistent throughout the sample.
However, an effort was made to be encouraging towards all of the children.
For future studies, it would be important to revisit and modify several of the measures,
and the order in which they are given to assess their effectiveness. We outlined a specific order
in which the measures were given to the participants because we wanted to limit the interference
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the tasks might generate by potentially strengthening students’ comprehension. For example, the
sentence completion task was given last because it was a direct copy of the content from the text.
By reading this text for a third time, this may have boosted students’ responses, thereby
potentially limiting detection of a significant difference between treatments. Additionally,
students may have performed better on the sentence completion task if it had been given earlier,
close to the completion of the intervention.
The vocabulary knowledge and prompted recall tasks were both effective in detecting
differences in surface level (literal) comprehension. However, the matching and free recall tasks
were not. The previous research used open-ended questions to assess students’ deeper levels of
comprehension. In some instances, the students were also permitted to look back at the text.
Neither of these methods was used in the present study. It is suggested that open-ended questions
be developed and paired with the texts in future research.
Lastly, the abridged text and the vocabulary treatments incorporated similar methods of
instruction. Perhaps utilizing an online program, such as Latent Semantic Analysis (Laham &
Steinhart, 1998) or The Coh-Metrix Common Core Text Ease and Readability Assessor (2012) to
assess the full text and determine where modifications to the text should occur may be more
helpful to create differences between the treatments. These suggestions may strengthen the
measures and methodology.
Educational Implications. One concern from this study is the effectiveness of the
prereading activities. Minimal differences in student performance were found between the
vocabulary condition and the abridged text condition. The vocabulary condition used more time
and resources to construct materials and to implement instruction than the abridged text
condition. Although the vocabulary prereading activities were effective, it is questionable
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whether the extra preparation and instructional time is justifiable and / or practical in a classroom
setting.
The chief material used in this study, namely the science textbook, was an actual
textbook used in the public schools system. It was one unit in the year’s curriculum and just one
lesson in an ecosystems unit. Reviewing the text to select appropriate vocabulary, writing the
vocabulary training text, and finding pictures that correlated well with the text, and formulating
appropriate text comprehension questions was an extensive task. Repeating this for multiple
lessons across several units and science subjects throughout the school year, as well as training
students individually for each vocabulary set would be impossible for one teacher to undertake.
Findings from the present study revealed that above average readers benefitted more from
the vocabulary training than average readers or below average readers. Results for below average
readers were inconclusive. The prereading treatments did not help or hinder below average
readers, probably because the text was too difficult. Therefore, teachers who decide to prepare
and use extensive vocabulary training material, similar to that presented in the present study,
should consider ways to make this method more effective for average and below average readers.
Preparing the abridged text material was less time consuming than preparing the material
for the vocabulary training condition and required less time to implement since students read the
abridged text on their own. On average, it took students approximately four minutes to read and
review the abridged text. Although the length of time students may be engaged in reading and
reviewing the abridged text is relatively short, creating this type of text for each of the lessons in
the science textbook would be quite an undertaking. The question is whether the time spent
preparing these materials could be better spent in another manner in the science classroom to
improve scientific literacy, while retaining the use of the science textbook in the elementary
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schools. It was observed in the present study that rereading the science text was the least
effective way to improve fifth grade students’ comprehension of the textbook material. However,
to evaluate the effect of rereading on outcomes, a control condition in which the full text was
read only once would need to be included. This study did not include such a comparison.
Although the research literature does support rereading as a strategy to improve
comprehension, rereading the same text without additional support was problematic for all fifth
grade students regardless of reading ability level. Therefore, asking students to reread text may
not be the best in use of students’ time in the science classroom. Yet, fifth grade students must
practice reading texts that are in the textbook genre, even if the texts are above their present
reading level. One possible solution to this reading issue is that textbook publishers can provide
modified text at various reading levels to support weaker and stronger readers. Different levels of
complexity on the same units of study can be offered as supplemental material to schools.
Therefore, it is suggested that researchers and practitioners continue to consider ways such as
this to help elementary school students.
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APPENDIX A
Vocabulary Book with Instructional Questions

Ecosystem

An ecosystem consists of a community of plants and animals who live in
an environment that enables them to survive because it provides food for
them to eat.
Administrator’s questions:
1) What ecosystem community do you see here?
2) How does the ecosystem environment enable these organisms to survive?
3) What is the vocabulary word?
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Tundra Ecosystem

In summer

In winter
A tundra is an area of land found near the North Pole. It is a flat area. It
does not have any trees because it is so cold and because the season to
grow plants is short. Examples of plants and animals in the tundra
ecosystem are caribou, lichen, reindeer moss, and wolves.
Administrator’s questions:
1)
2)
3)
4)

What makes it hard for animals to survive in a tundra ecosystem?
Where is the tundra ecosystem located?
How is the tundra ecosystem different from where you live?
What is the vocabulary word?
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Organisms

Organisms are all living plants and animals. Food keeps them
alive.
Administrator’s questions:
1) What organisms do you see here?
2) Point to the organisms that are plants.
3) Point to the organisms that are animals.
4) What is the vocabulary word?
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Food chain
The owl eats the snake.
3rd

3rd

2nd

1st

The snake eats the bird and gets food energy from the bird.

The bird eats the caterpillar and gets food energy from the caterpillar.

The caterpillar eats the leaf and gets food energy from the leaf.

 When one organism eats another, a food chain is set up. The organism’s stomach changes this
food into energy. A food chain describes the transfer of food energy from one organism to the next. It
tells you who eats whom.
 Animals that are lower on the food chain get energy by eating plants. (Point) This is the
lower part of the food chain.
 Animals that are higher on the food chain eat other animals. (Point) this is the higher part of
the food chain.

Administrator’s questions:
1) Which organisms are eating other organisms as you go up this food chain?
2) What does the owl eat? Where does the owl get food energy from?
3) What organism is at the highest level in this food chain?
4) What organism is at the lowest level?
5) What is the vocabulary word?
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Food Producer

A producer is a living green plant that makes its own food. Unlike
animals, plants do not move around to find food. They make their own
food in their leaves. They use light from the sun, chemicals from the air,
soil, and water to do this. Producers are at the beginning of the food
chain.
Administrator’s questions:
1) What plants do you see here that are food producers?
2) What part of the plant contains the food that food producers eat?
3) Where are food producers in the food chain?
4) Who do food producers pass their energy to?
5) What is the vocabulary word?
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Food Consumer

Consume means to eat food. Food consumers can not make their own
food like plants do. Food consumers get their food energy by eating
plants or other animals. They are the next link in the food chain after
food producers. There are three levels of food consumers: First-level,
Second level, and Third level food consumers.
Administrator’s questions:
1) What food consumers do you see here and what do you think they eat?
2) Where do food consumers get their energy?
3) What the is vocabulary word?
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First-level food consumer

A first-level food consumer is an animal that eats only plants, not other
animals. They are the first animals in the food chain. An example is a
deer that eats grass and flowers, or a caterpillar that eats leaves.

Administrator’s questions:
1) Do you think that a rabbit is a first-level
consumer? Why?
2) Look back at all the pictures of animals and
people. Show me the animals that are first-level
consumers and tell me why you think so.
3) What is the vocabulary word?
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Herbivore

Herbs are plants. An herbivore is the name for an animal that gets its
food energy by consuming only plants, not other animals. An example is
a reindeer that eats reindeer moss and lichen. An herbivore is a first level
food consumer.

Administrator’s questions:
1) Where do herbivores get their energy from?
2) If you were an herbivore, what would you like to eat?
3) Give me an example of another herbivore.
4) What is the vocabulary word?
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Second-level food consumer

A second-level food consumer is an animal that gets its food energy by
eating herbivore animals and food producer plants. A second-level
consumer may eat first-level herbivore consumers such as deer, rabbits,
or caterpillars. It may also eat plants such as lettuce and carrots. Secondlevel food consumers are the second link in the middle of the food chain.
Administrator’s questions:
1) Name the second-level food consumers and what they might be eating in the
pictures.
2) What food sources provide energy for second-level food consumers?
3) What is the vocabulary word?
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Omnivore

“Omni” in this word means “all kinds of food.” An omnivore is the
name for an organism that gets its food energy by eating both plants and
animals. Omnivores can be first-level food consumers or second-level
food consumers. People are omnivores. People eat plants such as corn,
broccoli, and spinach, as well as meat, such as beef, pork, and chicken.
Administrator’s questions:
1) What kinds of organisms do human omnivores eat?
2) Where do second-level food consumers get their food?
3) What is the difference between an omnivore and a herbivore?
4) What is the vocabulary word?

138

Third-level food consumer

A third-level food consumer is a larger animal that eats a smaller animal
that ate an even smaller animal. An example is a hawk that likes to eat
snakes, and snakes that like to eat mice.
Third-level food consumers are always carnivores. They only eat other
animals; never plants. Third-level food consumers are at the highest
level of the food chain.
Administrator’s questions:
1) Can you name another organism that is a third-level food consumer?
2) What animal does it like to eat?
3) Where do third-level food consumers get their energy?
4) What is the vocabulary word?
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Carnivore

“Carni” means “meat” in carnivore. A carnivore is the name for an
animal that gets its food energy by eating herbivores. A carnivore eats
only other smaller animals. It does not eat plants. An example is a wolf
that will eat rabbits or squirrels. Third-level food consumers are always
carnivores. Some second-level food consumers can also be carnivores.
Administrator’s questions:
1) Tell me why humans are not considered carnivores.
2) Where do carnivores get their food energy from?
3) What is the difference between a carnivore and an omnivore?
4) What is the vocabulary word?
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Nutrients

Nutrients are little particles that plants and animals need to live and
grow. Examples of nutrients are vitamins, minerals, proteins, fats, and
carbohydrates. The protein in meat is a nutrient. The vitamin C in an
orange is a nutrient. The sugar in plants is a nutrient. Soil contains some
of the nutrients that plants need for them to produce food in the leaves
and grow.
Administrator’s questions:
1) Where do you get nutrients to help you grow?
2) Can you get nutrients from little pills? Explain.
3) When a monkey eats an orange, does he get any nutrients from the orange?
Explain.
4) What is the vocabulary word?
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Decomposers

Decompose means to break up into parts. A decomposer is an animal
like an earthworm. Decomposers get food energy by eating the bodies of
dead plants and animals. If you throw an apple core into the dirt,
earthworms will start eating it. If a bird dies, other types of worms will
eat the bird’s body.
When decomposers eat, they break down the dead bodies of plants and
animals into little particles, called nutrients. This is how decomposers
make nutrients that are mixed into the soil. Roots of plants suck up the
nutrients from the soil and feed them to the plant. This helps plants
grow. Decomposers are the last link in the food chain right before the
food chain starts all over again.
Administrator’s questions:
1) If you wanted to find decomposers in Queens, where would you look for them?
2) Where do decomposers get their energy?
3) What organism help get nutrients back into the soil?
4) Why are decomposers important to the food chain?
5) What is the vocabulary word?
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APPENDIX B
Posttest Comprehension Tasks

Assessing Vocabulary Knowledge
Yes (Y) (2 pts); Partial (P) (1 pt.); No (N) (0 pts.)
DAY 1 - TRIAL 1
(POSTTEST)
Accuracy
Student’s
of use in a
Comment
Definition
sentence
(Y, N, or P)
(Y, N, or
P)
1. Carnivore
2. Decomposers
3. Ecosystem
4. First level consumer
5. Food chain
6. Food consumers
7. Food producers
8. Herbivore
9. Nutrients
10. Omnivore
11. Organisms
12. Second-level
consumer
13. Third-level
consumer
14. Tundra
Raw Score:

DAY 2 - TRIAL 2
(DELAYED POSTTEST)
Accuracy
Student’s
of use in a
Definition
Comment
sentence
(Y, N, or
(Y, N, or
P)
P)
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Prompted Recall Items
1. Name two types of organisms.

2. Tell me what an ecosystem is.

3. Tell me what a tundra is.

4. Explain the title of the article “Energy Transfer in an Ecosystem.” Why is it called that?

5. What is a producer and what is a consumer?
Producer

6. Explain what each of these is:
a. Herbivore:

b. Carnivore:

c. Omnivore:

Consumer
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7. Explain what a food chain is.

8. There are three levels of consumers. Tell me what each one eats in the food chain.
a. First level consumer eats

b. Second level consumer eats

c. Third level consumer eats

9. Tell me about the decomposer. How does it contribute to the food chain?

10. Tell me about nutrients. Where do they come from and how to they contribute to the food
chain?
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Prompted Recall Items
Recording Sheet

1. Name two types of organisms.
2. Tell me what an ecosystem is.
3. Tell me what a tundra is.
4. Explain the title of the article “Energy Transfer in an
Ecosystem.” Why is it called that?
5. What is a producer and what is a consumer?
a. Producer
b. Consumer
6. Explain what each of these is:
a. Herbivore:
b. Carnivore:
c. Omnivore:
7. Explain what a food chain is.
8. There are three levels of consumers.
Tell me what each one eats in the food chain.
a. First level consumer eats
b. Second level consumer eats
c. Third level consumer eats
9. Tell me about the decomposer.
How does it contribute to the food chain?
10. Tell me about nutrients.
Where do they come from?
How do they contribute to the food chain?

Y= Yes; N= No; P= Partial
Y / N / P
Y / N / P
Y / N / P
Y /

N

/

P

Y / N
Y / N

/ P
/ P

Y
Y
Y
Y

/
/
/
/

N
N
N
N

/
/
/
/

P
P
P
P

Y
Y
Y
Y
Y
Y
Y
Y

/
/
/
/
/
/
/
/

N
N
N
N
N
N
N
N

/
/
/
/
/
/
/
/

P
P
P
P
P
P
P
P
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Matching Task
Here are some plants and animals that the article talked about:
Algae
Bacteria
Bears
Caribou

Earthworm
Fungi
Hawk

Lichen
People
Protist

Reindeer moss
Snake
Wolf

Look through the list and find one that is a(n):

1. An example of an Herbivore : _____________________________________________
2. An example of a Carnivore: _______________________________________________
3. An example of an Omnivore: ______________________________________________
4. An example of a First level consumer: ______________________________________
5. An example of a Second level consumer: ____________________________________
6. An example of a Third level consumer: ______________________________________
7. An example of a Decomposer: ____________________________________________
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Sentence Completion Task
What facts and details do you remember from the text? Use the vocabulary in the word box and
what you remember from the text to make the sentences complete.

Algae
Bacteria
Bears
Caribou
Carnivore
Decomposers

Earthworm
Ecosystem
First level Consumer
Food chain
Food energy
Fungi
Hawk

Herbivore
Lichen
Nutrients
Organism
People
Protist

Reindeer moss
Second level consumer
Snake
Third level consumer
Transferred
Tundra Ecosystem
Wolf

1. An ___________________________________________ includes all the plants and animals
in an area and the environment in which they live.
2. A word that means both plants and animals is ____________________________________.
3. An animal that eats plants is called a(n) __________________________________________.
4. An animal that eats other animals is called a(n) ____________________________________.
5. Omnivores are ________________________________________ level consumers.
6. An animal that eats both plants and animals is called a(n) ___________________________.
7. Herbivores are ________________________________________ level consumers.
8. Carnivores are _________________________________________ level consumers.
9. When a large carnivore such as a hawk eats a smaller carnivore such as a snake, this makes
the hawk a _______________________________________________.
10. Each time something eats something else, ________________________________ is
_______________________________________ from one organism to the other.
11. Dead plants and dead animals provide food energy for _____________________________.
12. Plant roots can take up ________________________________ that are mixed into the soil.
13. When food energy moves from one animal or plant to another animal, this is called a
_______________________________________.
14. An ecosystem that includes caribou, wolves, and bears is a __________________________.
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APPENDIX C
Vocabulary Knowledge Rubric
Rubric to Assess Vocabulary Knowledge: Yes (Y) (2 pts); Partial (P) (1 pt.); No (N) (0 pts.)
Definitions (Explanations)

Sentences (Provides a reason
or a correct example)

R=
Reason

Sample Acceptable Answers

Sample Acceptable Answers

E=
Example

An animal that eats meat or other animals
(Y)
1. Carnivore
Animals that eat other animals for their
meat (Y)
An organism that takes dead organisms and
decomposes or eats it (Y)
2. Decomposers

3. Ecosystem

4. First level
consumer

5. Food chain

6. Food
consumers

Make food energy for the food chain.
When plants and animals die, decomposers
go to work chewing up the dead matter and
breaking it into tiny bits that are mixed into
the soil around plants.
A place where animals live; a specific
place (Y)
A community where organisms live
together in the same environment and
depend on each other for food in order to
survive (Y)
Animals or humans that eat plants (Y)
Herbivores / Plant eaters (Y)

A chain of organisms or animals that eat
each other (Y)
A food chain is formed when food energy
moves from one animal or plant to another.
When larger animals eat smaller animals or
plants and the smaller animals eat still
smaller animals or plants, food energy is
transferred from one to the next.
Organisms that eat food (Y)
Animals or humans that depend on other
organisms such as plants to produce the
food they eat (Y)
Food consumers consume / eat food (P)
They can’t make their own food like plants
do (P)

The tiger is a carnivore because it
hunts for animals. (Y)
A wolf is a carnivore. (Y)

R
E

A mushroom is a decomposer
because it feeds on dead leaves and
organisms. (Y)
R, E
Examples of decomposers are
earthworms, fungi, and protists or
bacteria. (Y)

A fish is a part of a sea ecosystem
because it lives there. (Y)
An example of an environment is a
tundra ecosystem. (Y)

R

Some humans are first-level
consumers. (Y)
Vegetarians are FLCs. (Y)
A tiger is at the top of a food chain
because it eats most of the other
animals. (Y)
Moss is a type of plant that gives
food energy to caribou when they
eat the moss. Caribou are a type of
deer. They give food energy to
wolves when the wolves eat
caribou. All of the organisms are a
part of the food chain. (Y)

We are food consumers because we
do not make our own food like
plants do. (Y)

R, E

R, E
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An organism that makes food in itself (Y)
7. Food
producers

8. Herbivore

Plants are food producers. They use energy
from the light of the sun to make food for
themselves through the process of
photosynthesis. (Y)

Animals that eat plants (Y)
Same as a FLC (Y)
Consumers / organisms that eat grass and
leaves (Y)
The tiny bits / particles in food (e.g.
vitamins) that help us stay healthy and
grow (Y)

9. Nutrients
They sit in the soil and transfer food energy
to plants that suck up the nutrients and
grow (Y)

A plant is a food producer because
it uses its chloroplasts to make
sugar to feed itself. (Y)

An example is caribou and deer that
eat moss. (Y)

E

Vitamins are nutrients. (Y)
Nutrients are in our food. (P)
Nutrients help us stay healthy. (P)

E

10. Omnivore

Animals that eat both meat and plants (Y)

Examples are bears and people. (Y)

E

11. Organisms

All living things like plants and animals
(Y)

We are organisms. (Y)
Bacteria are organisms. (Y)

E

12. Secondlevel
consumer

13. Third-level
consumer

Humans or animals that plants and meat
(Y)
Can be omnivores and carnivores (Y)
Are carnivores / animals that eat other
animals (P)
Animals that eat other animals that have
eaten other animals that have eaten plants
(Y)

Humans are SLCs. (Y)
Bears are SLCs. (Y)
A wolf is that ate a caribou that ate
moss is a SLC. (Y)
An example is a hawk who eats a
snake that has eaten a mouse that
has eaten grass. (Y)

E

E

Carnivore (Y)

14. Tundra

A tundra is a flat area of land found near
the North Pole. It is very cold. Few trees
grow there. (Y)

Examples of plants and animals that
live in the tundra are algae, lichens,
caribou, reindeer moss, wolves, and
polar bears. (Y)
The tundra is a very cold
ecosystem. (Y)

E
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APPENDIX D
List of Vocabulary Terms and Definitions
Purpose: To enable students to decode the words and to familiarize them with the definitions.
Procedure: Students are told that they are going to be taught to read some vocabulary words.
They should remember how to say them and remember what they mean. After they read the
words, students will read a science article that contains the words. Learning the words first is
expected to help the students understand the information in the article.
Vocabulary Words: (14 words)
Ecosystem: An ecosystem consists of a community of plants and animals who live in an
environment that enables them to survive because it provides food for them to eat.
Tundra Ecosystem: A tundra is an area of land found near the North Pole. It is a flat area. It
does not have any trees because it is so cold and because the season to grow plants is short.
Examples of plants and animals in the tundra ecosystem are caribou, lichen, reindeer moss,
and wolves.
Organisms: Organisms are all living plants and animals. Food keeps them alive.
 Food chain: When one organism eats another, a food chain is set up. The organism’s
stomach changes this food into energy. A food chain describes the transfer of food energy
from one organism to the next. It tells you who eats whom. Animals that are lower on the
food chain get energy by eating plants.
 Animals that are higher on the food chain eat other animals.
Food Producer: A producer is a living green plant that makes its own food. Unlike animals,
plants do not move around to find food. They make their own food in their leaves. They use
light from the sun, chemicals from the air, soil, and water to do this. Producers are at the
bottom or very beginning of the food chain.
Food Consumer: Consume means to eat food. Food consumers cannot make their own food
like plants do. Food consumers get their food energy by eating plants or other animals. They
are the next link in the food chain after food producers. There are three levels of food
consumers. First-level food consumers eat the plants that are at the bottom of the food chain.
First-level food consumer: A first-level food consumer is an animal that eats only plants,
not other animals. They are the lowest animals in the food chain. An example is a deer that
eats grass and flowers, or a caterpillar that eats leaves.
Herbivore: Herbs are plants. An herbivore is the name for an animal that gets its food
energy by consuming only plants, not other animals. An example is a reindeer that eats
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reindeer moss and lichen. An herbivore is a first level food consumer that is lower on the
food chain.
Second-level food consumer: A second-level food consumer is an animal that gets its food
energy by eating herbivore animals and food producer plants. A second-level consumer may
eat first-level herbivore consumers such as deer, rabbits, or caterpillars. It may also eat plants
such as lettuce and carrots. Second-level food consumers are the second link in the middle of
the food chain.
Omnivore: “Omni” in this word means “all kinds of food.” An omnivore is the name for an
organism that gets its food energy by eating both plants and animals. Omnivores can be firstlevel food consumers or second-level food consumers. People are omnivores. People eat
plants such as corn, broccoli, and spinach, as well as meat, such as beef, pork, and chicken.
Third-level food consumer: A third-level food consumer is a larger animal that eats a
smaller animal that ate an even smaller animal. An example is a hawk that likes to eat snakes,
and snakes that like to eat mice. Third-level food consumers are always carnivores. They
only eat other animals; never plants. Third-level food consumers are at the highest level of
the food chain.
Carnivore: “Carni” means “meat” in carnivore. A carnivore is the name for an animal that
gets its food energy by eating herbivores. A carnivore eats only other smaller animals. It does
not eat plants. An example is a wolf that will eat rabbits or squirrels. Third-level food
consumers are always carnivores.
Nutrients: Nutrients are little particles that plants and animals need to live and grow.
Examples of nutrients are vitamins, minerals, proteins, fats, and carbohydrates. The protein
in meat is a nutrient. The vitamin C in an orange is a nutrient. The sugar in plants is a
nutrient. Soil contains some of the nutrients that plants need for them to produce food in the
leaves and grow.
Decomposers: Decompose means to break up into parts. A decomposer is an animal like an
earthworm. Decomposers get food energy by eating the bodies of dead plants and animals. If
you throw an apple core into the dirt, earthworms will start eating it. If a bird dies, other
types of worms will eat the bird’s body.
When decomposers eat, they break down the dead bodies of plants and animals into little
particles, called nutrients. This is how decomposers make nutrients that are mixed into the
soil. Roots of plants suck up the nutrients from the soil and feed them to the plant. This helps
plants grow. Decomposers are the last link in the food chain right before the food chain starts
all over again.
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APPENDIX E
Abridged Text Passage
Energy Transfer in an Ecosystem

An ecosystem refers to all
the plants and animals that live in
an area of land plus the
environment that enables them to
survive. For example, a tundra is
an area of land that is very cold.
The tundra is an ecosystem with
many organisms that can survive
in the cold.
To survive, plants and
animals need an ecosystem with
food. Food provides energy to
make organisms like plants and animals grow. Plants can make their own food so
they are called food producers. Animals can’t make their own food. They are
called food consumers.
Food energy is transferred from one organism to another when animals eat
plants or other animals. The transfer of food energy between organisms is called a
food chain.
A food chain has three types of consumers that move food energy from one
organism to another. An animal that eats plants is called a first-level consumer or
herbivore in the food chain. For example, caribou and deer eat moss.

An animal that eats other animals is called a second-level consumer or
carnivore in the food chain. For example, wolves eat caribou and deer.
An animal that eats both plants and animals is called an omnivore.
Omnivores can be first level or second level consumers. For example, people eat
both vegetables and meat.
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When a large animal eats a smaller animal, the large animal is a third-level
consumer in the food chain. For example, a hawk eats a snake.
When plants and animals die, their bodies provide food energy for animals
called decomposers. For example, an earthworm is a decomposer. This is another
link in the food chain.
Decomposers break down the remains of dead plants and animals into little
bits. The little bits or nutrients are mixed into soil, and the roots of plants suck
them up. This is the last link in the food chain where food energy is transferred
back to the plants.
To summarize, the three basic ways that organisms get food are by being a
producer, or a consumer, or a decomposer.

From HSP SCIENCE: Exploring Ecosystems, Grade 5, Unit 4, New York City Student Edition.
Copyright © by Harcourt, Inc. All rights reserved. Reprinted by permission of Houghton Mifflin
Harcourt Publishing Company.
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APPENDIX F
Full Text Passage from Harcourt Science
You read that plants make their own food through the process of photosynthesis. So do a few
other organisms, such as algae and lichens. Plants are the main producers in most land ecosystems.
An ecosystem includes all the organisms in an area and the environment in which they live.
This is a tundra ecosystem. All the organisms shown here are part of the tundra ecosystem. An
ecosystem includes many kinds of organisms.
Some tundra animals, like caribou, eat plants and other producers. The food energy stored in
the reindeer moss is transferred to the caribou. An animal that eats plants or other producers is an
herbivore. Herbivores are also called first level consumers.
Other tundra animals, such as wolves, don’t eat plants. They get their energy by eating other
animals, like caribou. Food energy stored in the caribou is transferred to the wolf. An animal that eats
mainly other animals is a carnivore. Carnivores are also called second-level consumers.
Some animals, called omnivores, eat both plants and other animals. Omnivores can be firstlevel or second-level consumers. The bear shown on the first page of the lesson is an omnivore. So
are most people.
In another ecosystem, a large carnivore, such as a hawk, might eat a smaller carnivore, such
as a snake. That makes the hawk a third-level consumer. Each time something eats something else,
food energy is transferred from one organism to the next. The transfer of food energy between
organisms is called a food chain.
When plants and animals die, what happens to the food energy stored in their remains? The
remains are broken down and the food energy is used by decomposers. A decomposer is a consumer
that gets its food energy by breaking down the remains of dead organisms. Decomposers can be
animals, such as earthworms. Many decomposers are fungi. Others are single-celled organisms –
protists or bacteria.
Decomposers use some of the nutrients as food. The rest become mixed into the soil. Then
plant roots can take up these nutrients. In this way, decomposers connect both ends of a food chain.
You know that all the organisms in an ecosystem depend on producers to make food. Then
food energy is transferred through the ecosystem from one consumer level to another. All along the
way, decomposers get energy from the remains of dead organisms. Any nutrients not used are
returned to the soil.

From HSP SCIENCE: Exploring Ecosystems, Grade 5, Unit 4, New York City Student Edition.
Copyright © by Harcourt, Inc. All rights reserved. Reprinted by permission of Houghton Mifflin
Harcourt Publishing Company.
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APPENDIX G
Rubric for Free Recall Task








Energy transfer (1 pt. for each proposition)
Plants make their own food through photosynthesis
 So do algae and lichen
Plants are (the main) producers in most land ecosystems.
An ecosystem includes all the organisms and the environment in which they live
The textbook shows a tundra ecosystem.
 Some animals that live in the tundra are: caribou (reindeer), wolves, reindeer moss, and
lichen.
Caribou is an animal that lives in the tundra
 They eat plants and other producers



Caribou eat reindeer moss
 Food Energy stored in the reindeer moss gets transferred to the caribou





An animal that eats plants (or other producers) is an herbivore
Herbivores are first level consumers
Other tundra animals, such as wolves, do not eat plants
 They get their food energy by eating other animals, like caribou
 Food Energy stored in the caribou is transferred to the wolf.



An animal that eats mainly other animals is a carnivore
 Carnivores are also called second-level consumers



Some animals, called omnivores, eat both plants and other animals
 Omnivores can be first-level or second-level consumers




Bears and most people are omnivores
In another ecosystem, a large carnivore, such as a hawk, might eat a smaller carnivore, such as a
snake.
 This makes the hawk a third-level consumer





Food Energy is transferred (from one organism to the next) when something eats something else
A food chain is the transfer of food energy between organisms
When plants and animals die, decomposers break down their remains (of dead plants and animals)
 The remains that are broken down are the food energy that are used by decomposers



A Decomposer is a consumer
 They get food energy from the remains of dead organisms



Decomposers can be animals, such as earthworms.
 Fungi, protists, and bacteria are decomposers



Decomposers use (some of the) nutrients as food
 The rest of the unused nutrients get mixed into the soil (are returned to the soil)
 Plant roots take up these nutrients




Decomposers are the last link in the food chain
They connect both ends of a food chain
 ADDITIONAL UNDERSTANDING – Give one point

 or X
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APPENDIX H
Rubric for Prompted Recall Task
Prompts

Yes

No

Partial

1. Name two types of
organisms.

Any living matter that is
specifically named:
Reindeer moss, wolf, bear,
dinosaur, tree, apple, etc.

Non-living matter:
Rock, water

Categories of matter:
Fruit, Plants, Animals

2. Tell me what an
ecosystem is.

Environment and animals
(Must indicate both)

Uses correct definition by
describing the ecosystem using
two or more descriptors:
3. Tell me what a tundra is.
Ecosystem; cold; flat land; little
trees; place where reindeer
(caribou) live
Article explains food chains:
It tells how energy moves from
4. Explain the title of the
one consumer level to another.
article “Energy Transfer
Discusses who eats whom and
in an Ecosystem.” Why
how energy moves through the
is it called that?
ecosystem from a producer to a
2nd or 3rd level consumer and to
the decomposer.
5. What is a producer and what is a consumer?
Provides a correct definition
or cites a correct example.
-

5a. Producer
-

-

5b. Consumer
-

Producers are plants /
vegetation that make their own
food through photosynthesis;
are at the beginning of the food
chain.
Names a category or type of
producer such as: Plants,
Trees, Grass

Provides a correct definition
or cites a correct example.
Consumers are animals or any
living thing (organism) that
cannot make their own food.
They eat food producer plants
and other animals.
Names a category or type of
consumer such as: Plants,
Trees, Grass

6. Explain what each of these is:
a. Herbivore:
Plant eater / 1st level consumer
Meat eater / 2nd or 3rd level
b. Carnivore:
consumer
Eats both plants and animals /
c. Omnivore:
2nd level consumer only
7. Explain what a food
Provides correct and simple
chain is.
definition:

* Or provides no response

Any ambiguous or
incorrect definition:
Life cycle, habitat,

Environment; Place
where animals live;
Animals in a place

Any ambiguous or
incorrect definition:
e.g. Animals live
there.

Describes ecosystem
using only
one descriptor

* Or provides no response

Provides any
incorrect or
ambiguous response.
* Or provides no response

Any ambiguous or
incorrect definition:
E.g. Producers are
plants and animals
that make their own
food.

Restates the question
without providing any
further elaboration:
It tells how energy is
transferred in the
ecosystem.

N/A

* Or provides no response

Any ambiguous or
incorrect definition:
Consumers are plants
and animals that do not
make their own food
* Or provides no response

Names types of
organisms e.g.
dinosaur

Answers by naming
the levels of
consumers only:
E.g. They are first level,
second level, and third
level consumers.
(Does not provide
understanding that these
organisms eat others.)

Vegetarian
N/A

* Or provides no response

N/A

Provides any
incorrect or

States that it is a life
cycle or what eats what.
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List / chain of organisms that
ambiguous response.
indicates what eats what in an
* Or provides no response
ecosystem.
Order of what eats what.
8. There are three levels of consumers. Tell me what each one eats in the food chain.
Animals in response
8a. First level
Plants / Producers
consumer eats
* Or provides no response
8b. Second level
Plants and Animals
N/A
consumer eats
Plants in response
8c. Third level
Animals
consumer eats
* Or provides no response
Uses correct definition by
Provides any
describing the decomposer
incorrect or
9. Tell me about the
using two or more descriptors:
ambiguous response.
decomposer.
They are consumers, like
earthworms and fungi that eat
* Or provides no response
dead plants and animals.
Produces an utterance that
Provides any
includes either statement:
incorrect or
How does it contribute to
- Helps to return nutrients to
ambiguous
response.
the food chain?
the soil
- Connects both ends of the
* Or provides no response
food chain
Uses correct definition by
describing nutrients using two
Provides any
or more descriptors:
incorrect or
They are tiny particles (bits) that
10. Tell me about nutrients.
ambiguous response.
are found in food, like vitamins,
fats, carbohydrates, proteins that
* Or provides no response
help plants and animals grow
and stay healthy.
Provides any
Makes a logical statement that
incorrect or
matches either idea:
Where do they come from?
ambiguous
response.
Food
Plants and animals
* Or provides no response
Makes a logical statement that
matches either idea:
Provide vitamins, minerals
and other healthful things to
Provides any
plants and animals to help
incorrect or
How do they contribute to
them grow.
ambiguous
response.
the food chain?
-

They are passed from one
animal to another when the
animal eats so that the food
chain can continue.

* Or provides no response

N/A
Animals
N/A
Lists a type of
decomposer without
an elaboration
e.g. earthworm

N/A

Things that plants and
animals need to be
healthy.

Names a specific food
without giving an
elaboration

Help the food chain to
keep going.
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Fountas and Pinnell (2007) Text Level Gradient
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APPENDIX J
City University of New York Institutional Review Board Approval Letter
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APPENDIX K
Parent Consent Letter
Ph.D. Program in Educational Psychology
The Graduate School and University Center
The City University of New York
365 Fifth Avenue
New York, NY 10016-4309
TEL 212.817.8285

September 9, 2013
Dear Parents and Guardians:
Thank you for taking the time to read this letter!
I am a doctoral candidate at the CUNY Graduate Center and a New York State licensed,
elementary school teacher with 11 years of teaching experience in the New York City public
schools system. I am writing to ask for your permission to allow your child to participate in a
reading comprehension study that will take place in your child’s school during the 2013-2014
school year.
The purpose of this study is to evaluate three types of reading interventions focused on helping
fifth-grade students understand the science information written in their science textbook.
Textbooks play a large role in science education, beginning in middle school, and continue
through college. However, some of the information written in textbooks is difficult for many
students to understand on their own. I would like to find out how educators can make textbook
information more accessible to younger students to understand on their own, as well to figure out
which types of reading interventions may be most helpful to different types of readers.
The way this reading study will work is as follows. Your child will be randomly assigned to one
of the three reading conditions described below:
1) Abridged text reading condition: This reading condition eliminates much of the
nonessential information in the passage, which will help the reader to focus on the main
concepts of the text.
2) Vocabulary condition: This reading condition focuses on helping the reader learn all of
the key vocabulary terms and definitions in the text that are needed for full
comprehension prior to the student reading the text on his or her own.
3) Re-reading condition: This reading condition allows the reader to read and to re-read the
original text to improve his or her comprehension.
Your child will participate in two (2) audio-recorded reading sessions that will last for 30-45
minutes each. You may request that the reading session not be audio-recorded. However, please
know that the purpose for recording your child’s reading is to help me complete an in-depth
analysis of your child’s comprehension of the text. All recordings will remain confidential.
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The two (2) reading sessions will take place during the school day and will follow a schedule
determined by your child’s principal. If additional after school time is needed, I will send home
an “extended-time permission letter” for your signature. With your permission, and the school
principal’s permission, extended-time for testing will take place at your child’s elementary
school. However, it is not expected that any additional testing time will be necessary.
The testing materials used in this study will assess your child’s ability to comprehend expository
science text. Results from the assessments may help your child’s classroom teacher. However,
please know that all information collected from your child will be treated as confidential
information. Copies of your child's work will only be given to the school with your permission.
If you choose to share your child’s reading information with your child’s classroom teacher,
please remember to check all of the permission boxes on the Parental Permission Form that also
gives the school permission to read your child’s assessments.
Benefits of participating in this reading study
 Your child will play an important role to help educators determine which reading
interventions are best for different types of readers.
 Your child will receive a “beginning of the year” reading assessment to determine your
child’s current reading level of expository text and ability to comprehend science text.
 Your child will receive a "thank you" gift package consisting of several very helpful
school items.
Lastly, please be aware that your child’s participation in this study is fully voluntary. There are
no consequences to you, your child, or your child’s school if you choose to stop participating in
this study. Your child’s grades will not be affected by his or her participation to join or to
withdraw later from this study. Your child can only participate in this study with your written
permission and with your child’s written assent. All personal information, including your
identity, your child’s identity, and your child’s school will remain anonymous. Identifiable
information will not appear in any reports or publications that may result from this study.
Thank you very much for reading this letter. I hope that you will allow your child to participate
in this very important research. I am excited to investigate this topic and I look forward to
working with your child and your child’s school.
If you would like to learn more about this study, please feel welcome to contact me at --------- or
at (---) -------. Two copies of this letter are provided. Please keep one copy for yourself and have
your child return a signed copy to the school.
Thank you once again!
Sincerely,
Audrey J. Fowler
Doctoral Candidate
Graduate Center of the City University of New York
Email:
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Parental Permission Form
Please mark the appropriate boxes.
Permissions granted:
Please check boxes 1-5 to grant full permission
1. Yes. I give permission for my child to participate in this reading study.
2. Yes. I give permission for my child’s two (2) reading sessions to be audio-recorded.
3. Yes. I give permission for my child’s classroom teacher to review the assessment results.
4. Yes. I would like a personal copy of my child’s assessment results.
5. Yes. I give my permission to Ms. Audrey J. Fowler to include my child’s reading
assessment in any reports or future publications that may result from this study, as
long as my child’s identity remains anonymous.
OR
Permission denied:
6. I do not want my child to participate in this study.
7. I do not want my child’s two (2) reading sessions to be audio-recorded.
8. I do not want my child’s anonymous results included in any reports or research findings.

Student’s name: ____________________________________

Class: __________________

Parent’s signature: __________________________________

Date: ___________________

Contact number or email: ________________________________________________________

School name or number: ________________________________________ District: _________

School Principal: ______________________________________________________

Classroom teacher: _____________________________________________________

Audrey J. Fowler
Doctoral Candidate
Graduate Center of the City University of New York
Email:
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APPENDIX L
Student Assent Script
Student code: ___________________________________________________
SESSION 1
Remember when you brought back the permission form signed by your parents saying that you
could take part in my reading project? About 180 other fifth-grade students will also be working
with me and I am excited that you are here today.
You can continue to work with me only if you want to. You can tell me that you would like to
stop at any time if you do not want to participate in the study anymore. If you want to stop, it
will be okay!
We will have two reading sessions and today will be our first one.
Do you agree to work with me and take part in my project? (Obtain child’s assent.)
Child agrees ______________

Child says no ________________

You and I are going to complete three things today that will only involve reading and talking.
You will not have to do any writing.
All of the tasks will take about 30-40 minutes for us to complete. This is based on how quickly
you read and how you answer your questions.
Next time, I will ask you to read a different science passage aloud for me to hear. Then I will ask
you a few questions about what you read. Our next meeting will also be 30-40 minutes.

AUDIO-RECORDING
All of the today’s work and the work for next time will be audio-recorded because I am not able
to write that quickly. I also might need to go back and listen to what you said to compare your
answers with the other students. Is it okay that I audio-record you today?
Child agrees ______________

Child says no _________________

CONFIDENTIALITY
The last thing that I need to tell you before we begin is that I will not place your name on any of
your reading papers. I will put a special code on your sheets. This way, no one will know your
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test results, except for your classroom teacher and me. Your classroom teacher will know your
results only if you want your teacher to know. Do you want your teacher to know your results?
Child agrees ______________
Let us begin! 

Child says no _________________
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APPENDIX M
Principal Solicitation Letter
Ph.D. Program in Educational Psychology
The Graduate School and University Center
The City University of New York
365 Fifth Avenue
New York, NY 10016-4309
TEL 212.817.8285

October 5, 2012
Dear Principal:
As a means of introduction, I am a New York State licensed teacher with over -- years teaching
experience in the New York City public school system. I teach elementary school science and
computer technology at Public School --, under the supervision of Principal -----. I am also a
doctoral candidate at the Graduate School and University Center of the City University of New
York, currently pursuing a degree in Educational Psychology.
I am currently in the process of conducting educational research to complete my degree
requirements. My research is focused on investigating the use of a construction-integration
model of reading comprehension in an effort to improve elementary students’ reading
comprehension, recall, and retention of science concepts that are embedded in the science
textbook. I am writing to solicit your assistance to conduct research on your school site during
the 2012-2013 school year.
With your permission, the extent of my stay in your school will be for a maximum of two school
days. I am requesting to work with 12 general education students from your school site, who are
in the fifth grade. The data collected from the children will be disaggregated to compare level of
reading ability and type of reading intervention.
I have included a copy of my full length research proposal in this package for your review. I
greatly appreciate you taking the time to read this letter and your consideration of this request.
Please contact me at (---) ------- with your favorable response. Thank you very much!
Background information
This research study is designed to investigate whether students with varying levels of reading
ability may be better assisted through use of alternative texts as a means to improve their
understanding, recall, and retention of science concepts communicated through the science
textbook. This reading comprehension research is aligned with the goals of the science
curriculum provided by the New York State Education Department and the National Common
Core Standards for reading informational text.
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Reading comprehension is an essential component of human activity in schools, in the
workplace, and in communities. Individuals who experience reading and comprehension
difficulties tend to experience a more difficult time in some, if not in all, of these areas. Not only
is formal education challenging for individuals who experience difficulty in comprehending
written material, but other areas of their lives may also be impacted. Therefore, I believe it is an
essential component that an understanding of the cognitive processes that underlie successful
reading comprehension, as well as the development of the processes that lead to successful
reading comprehension, be examined. Implications for enhancing educational programs in
elementary schools, specifically within the areas of assessment, diagnosis, and intervention for
multiple types of learners may result from this study.
I am requesting to work with students between the ages of 9-11 years old who are in the fifthgrade during the 2012-2013 school year. Participation in this research study will involve two (2)
audio-recorded reading sessions with me, the principal investigator. Each audio-recorded reading
session will last for approximately 40 minutes. All recordings will remain confidential and will
only be reviewed by the primary investigator. No part of the audio-recording will be distributed
or released to a third party.
Participation in this research is voluntary. Both the individual participant and the school may
withdraw at any time, should either choose to do so. Administration of the tests will occur during
a time determined in consultation with you, the principal, and will not interfere with normal
instructional activity.
Organization of the research study
Each fifth grade student will be randomly assigned to one of three independent-reading
conditions:
1) An abridged-text condition, which focuses on simplifying the actual textbook writing by
reducing the amount of non-essential information usually found in textbook passages.
Non-essential information may include less effective analogies, examples, and extra
language that may make the text too “wordy.”
2) A full text condition, which is the unaltered published text found in the science textbook;
3) A vocabulary immersion reading condition, which focuses on teaching the children the
correct definitions of specific key words they will encounter during the reading of the
textbook passage.
The research study will take place during the regular school day and adhere to a strict testing
schedule that will be established and monitored by the school’s administration. Please also be
aware that since the measures used in this educational research study are focused on assessing
children’s ability to read and comprehend written material, there is a possibility that a previously
undiagnosed learning condition may be found. If there is a possibility of this, even if slight, the
primary investigator will first review each child’s reading results with the second key
investigator and then notify the parent once the results have been corroborated that a potential
undiagnosed condition may exist.
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With parents’ permission to release the results from these assessments, the results may provide
each child’s classroom teacher with additional insight into the child’s reading behavior. This
may be helpful to your school. However, please be aware that all data collected from this
research must be treated as confidential material and can only be released to the school with
parents’ permission.
Benefits in assisting with this research include: (1) An exciting opportunity to participate in
educational research that has the potential to help educators learn more about children’s reading
comprehension. (2) A comprehensive assessment and evaluation each student’s current reading
level of expository/informational text using the Fountas and Pinnell reading inventory. (3) A
small "thank you" package consisting of school supplies (e.g. pens, pencils, rulers, markers, and
or crayons) provided to each student who completes the two reading sessions. (4) Optional:
Volunteer service provided by the primary investigator to assist with school-level data collection,
assessment, and or teacher training.
I look forward to working with you and hope that the school schedule can permit me the ability
to work with your students. Together, I strongly believe our collaborative efforts and deep
commitment to educating children may provide significant improvements to enhance the quality
of reading and science education in the public schools.
Sincerely,

Audrey J. Fowler
Doctoral Candidate
Graduate School and University Center of the City University of New York
Email:
Mobile phone:
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